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LETTER 



THE SECRETARY OF THE TREASURY 

TRANaMITTLNO 

THE ANNUAL REPORT OP THE SUPERINTENDENT OP THE COAST SURVEY. 



Fbdruaby 1G, 1874, — R«feiTe(I to the Committee on Conimcrce and ortlered to be priDt«d. 



Treasury Depaetment, February 16, 1874. 
SlB: I hftve the honor to transmit, for the inform&tiou of the House of Representatives, a 
report made to this Department by Prof. Benjamin Peirce, Supcriutendeut of the Coast Snrvey, 
stating the operations and progress in the survey of the coast during the year ending November 
1, 1873. 

I hare the honor to be, very respectfully, 

WILLIAM A. RICHARDSON, 

Secretary of the Treasury. 
Hon. James 6. Blaine, 

Speaier of the Souse of Bepreaentatives. 
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REPORT. 



Coast Suetet Office, 
Wtuhington, J). C, December 30, 1873. 

Sir: I have tlie honor to present the following report on the progress maile during the past 
year iu the survey of the Atlantic, Gulf, and Pacific coasts of the United States. For convenient 
reference, the distribntion of the surveying-parties ia given in tabular form in Appendix Ko. 1, and 
iu coDforuiity with that, the work done in each site will be mentioned in geographical order in the 
body of the report. 

In one or more of its brancbeSf the survey has been in progress within the present year in each 
of the seaboard States of the Union, and geographical positions have been determined in several 
of tbe interior States. 

The subdivision of the coast into sections marks tbe judicions policy of my predecessor. 
Under corresponding arrangements at the outset, the harbors most frequented and the coast- 
approaches most dangerous to foreign commerce and to the coasting-trade were first surveyed in the 
order of their importance, and charts issued from time to time met the immediate requirements 
of commerce and navigation, without waiting for the completion of work on intervening stretches of 
coast. It will be readily understood, however, that while thus meeting important local needs the 
general interests of commerce were mnch concerned in the development of the parts of coast inter- 
mediato between the surveys of the principal porta. For these intervals, and in advance of tbe 
issne of final charts for general purposes, tbe local triangulations which were first completed must 
be joinctl. It has in consequence followed that parts of the Atlantic and Oulf coast, unsettled on 
account of the low, swampy, and sickly character of the shores, are now occupied by parties of the 
survey, and, as was to be expected, many impediments are encountered in pushing the tnangula- 
tion. Amongst these is the necessity of depending apon distant points for supplies required by 
the parties ; and in some places the only fresh water to be had is brought many miles during the 
working-season. Tbe great lines of triangulation along each coast are absolutely necessary, and 
are organic parts of the original plan of the survey. By such means more than fourteen thousand 
points in all have been well determined in latitude and longitude for defining the shore-lines of 
the fldjaceut oceans, bays, harbors, inlets, and river-entrances; and the triangnlation itself has 
been checked at intervals by elaborate observations for geographical position. Tbe general sketch 
(So. 1) which accompanies this report shows only the main courses of the field-work, as no map of 
ordinary dimensions would admit of representing, in relation to each other, all the stations which 
have been occnpied for the coast-triangalation. 

Formerly, the local data gathered in tbe progress of the survey of the coast, such as the 
topography of harbor-shores, the arljacent sonndings, precise knowledge of the tidal variations 
deduced from long series of observations, and knowledge of tbe effects of tbe onrrents, were called 
for only by engineers and constructors at our sea-ports, or at points of consequence along the coast. 
But, of late years, no step has been taken to modify natural conditions, even in remote places, with- 
out recourse to data and conclusions which at least point out what should be avoided. The ill effect 
of encroachments upon channel-spaces relied on for the benefit of tbe public has been clearly 
demonstrated in repeated instances. If the bottom of the channel is anything but rock, the mate- 
rial has probably been bronght by the current, and has been deposited by natural forces. These 
may be so exactly balanced that any con traction of tbe water-way, and consequent acceleration of the 
H, El. 133 1 



y Google 



2 EEPORT OF THE SUPERINTENDENT OF 

carrent, vill disturb the bottom, eBpecially if the mateiial is soft. In other cases, the tendeoc; of 
the material to remain in place may preponderate. Bnt if ^in any case the material at the bottom 
of a commoDly-ased channel is moved, it is well known that bars or shoals are formed near the out- 
let of the channel. In a case noticed ander the head of Section I, in the following report, mention 
will be made ofthemethod employed for determining the limits which admit the rights of marginal 
owners, and at the same time preserve the accustomed route of navigation for the public benefit. 
At several of the northern sea-ports, qnestioos of this kind are now pending. In fact, the convic- 
tion is general at all onr ports, that, inasmnch as changes for the worse may be actually in progress 
witliont intention, it is unwise to neglect any means that may tend to maintain the facilities that 
now exist for commercial purposes. 

It need not be explained that, excepting determinations of the latitude and longitude of the 
place, all the conjoined data of the survey enter into the consideration of such questions as are 
here allnded to. Including all the methods and processes, the outlay for the survey of the coast 
and harbors, and fw the determination of points in the interior States, costs less than one-twen- 
tieth of one per cent, reckoned npon the coastwise commerce of the United States. 

Intimate relations with the Light- Honae Board have been mwntained as heretofore, and in that 
connection my personal attention has been given, as chainnan of the committee on lighting, to the 
local details pertaining to aids for navigation on the Atlantic and Pacific coasts and on the lakes. 
These need not be specified, nor the bearing upon them of developments made in the progress of the 
survey, as the routine of interchange by established usage properly makes known to others any 
collateral information gathered in either branch of the public service. 

Regarding the definition of the coast and harbor lines. Mid the developmeut of their approaches, 
as for Qovernment naes idone, a manifest special advantage inures to the seaboard States in the 
detennination o£ points reqaiaite for defining the trend of the shore-line. The main points are pre- 
served by marks in the ground, and, by recourse to them, ultimate State surveys along the sea- 
board can be prosecuted at moderate expense. But the geodetic connection between the survey of 
the Atlantic uid the survey of the Pacific coast is iu itself of much general interest. Several im- 
portant questions, outside of the advantage which attaches to accurate surveys of the interior, 
depend upon such connection. Congress has therefore wisely antborized the determination of poiuts 
in sacb of the interior States as make provision for their topographical or geolo^caJ surveys. 
Already, the advantage to them is generally, and soon will be universally, recognized,by the interior 
States. In New Hampshire, where the work is well advanced, part of the outlay for determining 
geographical points is met by the State treasury. The sum appropriated by Congress for the work 
of this season was small, as will be seen by reference to the estimates which follow ; bat, within the 
year, the geodetic connection has been carried on in the States of New Hampshire, Vermont, New 
York, Wisconsin, and Minnesota for the northern line, in Maryland, West Virginia, Pennsylvania, 
lUiuois, Missouri, and Colorado for the middle, and in Georgia and Alabama for the southern ; the 
points following each other in succession at elevations most available for the determination of long 
lines of triangnlation. In each of these States, stations have been occupied or selected, and, when 
the number is increased, each State will have a frame-work npon which to constmct a State map, 
While the benefit to the State is immediate, advantage to the General Government is equally certain 
iu the future, as explained in previous reports. In one of the old States of the Union, map-errorsin 
regard to prominent landmarks have been detected by the work of this year; the positions as marked 
varying by from two to eight miles from the true positions. Similar cases have been mentioned 
in my previous reports. The public advantage gained by such corrections is anquestionable. 

The surveyiug-parties were all in the field when my estimates were presented in September 
last for continuing work during the next fiscal year. The detailed estimates are here annexed, 
and with them, as illustrating the scope of the field-work, a recapitulation of the operations of the 
present year. 

The survey has been advanced on the coast of Maine by topography and soundings on the east- 
em side of Mount Desert Island ; by the survey of Deer Isle and the adjacent ree&, and of islands, 
indudlDg hydrography, near Castine and between Gape Rosier and the Fox Islands, where tidid 
obaervations have been continued ; on Isle »n Haut and the neighboring islands ; survey of the 
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Penobscot abores between Winterport and Bncksport; special anrrer and current-observations in 
Pore Biver at Portland, and revision of shore-line at Old Orchard Beacb ; by the determinstion 
of magnetic elements in Maine, and of geographical points and the magnetic elements in New 
Hampshire ; by sonndings on George's Shoal ; deep-sea lines northward to Cape Sable ; dredgings 
on the flsbing-banks off the coast of Masaachnsetts ; the selection of proper sailing-conrses for 
entering the harbors of New England ; tidal observations at Boston ; astronomical observations at 
Cambridge for determining the longitnde of a jwint in Now York ; experimeuteon local variations 
in gravity } and the development of marine alterations at Nauset Beach, Monomoy Point, and the 
eastern approaches to Nantuoket Sonnd ; special examination and series of tidal observations at 
Providence, B. 1. ; sailing-conrses for navigating ftvm the eastward and thronghont Nairagansett 
Bay ; topography of the coast west of Point Judith advanced to Qnonochontang Pond ; on the 
coast of Connecticut, survey of the water-front of New Haven, including the harbor-shores. In the 
vicinity of New York, the operations inolode tidal and current observations, and sonndings near 
Sandy Hook and in East Biver ; topography of, the western shore north and south of Jersey City ; 
mrvey of the Baritan and Hackensack Bivers, New Jersey ; determinations of latitude, longitude, 
azimoth, and the magnetic elements at Port Jorvis, N. T. ; of the magnetic elemcmts at Sandy 
Hook and New YorkCity, and at Burlington and Rutland, in Vermont ; survey of the shores, and sound- 
ings, in Lake Champlain, and selection of stations for connecting that survey with the coast- trian- 
gnlation ; development of the changes in shoreline and depth at Great Sooth Bay, Long Island ; the 
examination ofstation-marksonljong Island, and near Perth Amboy,N. J.; geodetic connection of Bar- 
negat lighthouse with the main coast- trian gnlatiou ; topography of the coast of New Jersey near 
Bamegat and Manahawken, including Mullica Biver; sonndings in the npper part of Little Egg 
Harbor ; special survey at New Castle, Del.; and shore-line survey of Schuylkill Biver at Philadelphia. 

In the vicinity of Chesapeake Bay, the work of the yeai' includes the shore-line survey, the 
hydrography, and determination of the position of aids to navigation in the approaches to Elizabeth 
Uiver, Virginia; tidal observations at Fortress Monroe ; tests of sailing-courses and supplementary 
sonndings in the waters of Chesapeake Bay; magnetic observations at Washington City, D. C; 
and reoonoaiBsance for the selection of geographical points westward from Harper's Ferry. On 
the coast sooth of Oape Henry, latitude and the magnetic elements have been determined at 
Knott's Island, and triangulation baa been extended through Currituck Sonnd, North Carolina; the 
Hatteras Shoals have been closely examined ; the survey has advanced on the shores and in the 
waters of Pamplico Sound and its branches ; also on the shores of Core Sound, and in the vicinity 
of Boanfort, N. 0. At Cape Fear, hydrographic operations have developed the Seward Channel 
as it now exists, and the channel of die river np to Wilmington, N. C. Little Biver entrance has 
been surveyed, and the coast of Sooth Carolina between it and Winyah Bay, altn the North Santee 
and Sooth Santee Bivers; and the sea-islands at the head of Saint Helena Sonnd, South Carolina, 
including' the adjacent sea-water channels of the inland navigation. Latitnde has been determined 
at Saint Simon's Island, Georgia. 

On the Atlantic coast of Florida, the survey includes the npper part of Halifax Biver and the 
a^aoent main ; sonndings on the Florida Beef near Garden Key, and extension of hydrography in 
the vicinity of the Tortugas -, survey of the Gulf coast between Tampa entrance and Saint Joseph's 
Bay (south) ; and sonndings in Booa Ceiga Bay. Under special arrangement, tidal observations 
have been continned at Saint Thomas, West Indies. 

On the Gulf coast, triangulation has been advanced between Cedar Keysand Appalachee Bay, 
and hydrography at the approaches of Saint George's Sonnd, Florida ; geodetic operations have 
been completed near Atlanta, Ga., and for the triangulation extended in that vicinity connecting- 
stations have been selected in Georgia and Alabama. In Chandeleur Sound, Misstssippi, the hydrog- 
raphy has been completed ; the detailed 6nr\-ey of the Mississippi Biver has been extended to the 
vicinity of New Orleans ; geographical points have been determined in Illinois and Mtssoori, east 
and west of Saint Ijonis; also in Wisconsin, Minnesota, and Colorado. 

Ou the coast of Texas, fleld-work has been in progress from Bast Bay toward Sabine Pass ; 
triangulation at Oalvestou Bay has included the positions of the light-houses and beacons; and 
the hydrography of Bspiritu Santo and San Antonio Bays has been completed. 
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Oa the Pacific coast, geographical positions have been determined in Lower California, inclading 
the station occopied in 1769 by M. Chappe de rAnt^roche for observing the transit of Venus ; dan- 
gers to navigation between Cape San Lacas and San Diego have been developed, and much of the 
erroneous published shore-line on foreign charts of the coast of Lower California has been cor- 
rected; at several sites, the survey has advanced on the shores and on the islands of the Santa 
Barbara Channel, and in the vicinity of Point Conception, where also the magnetic elements have 
been determined ; stations have been selected for triangolation between that point and Monterey 
Bay ; intermediate operations include coast-topography near San Lais Obispo Bay, latitude and 
azimuth there, and at San Simeon, and mftgoeUc observations at Point Pinos, coast-topography 
northward of Piedras Blancas ; astronomical and magnetic observations at S<ui Francisco, Cal.; 
topography of the north side of the Golden Gate, and of the sand-dnnes near San Francisco; tidal 
and current observations and soundings in Sao Francisco Bay and its approaches; coast-topog- 
raphy north of Mendocino Bay; development of nametons rocks off Cape Mendocino; hydrog- 
raphy of the vicinity of Crescent City Reef; triangulation between Klamath Kivor and False 
Klamath ;' reconnaissance for extending the survey of the coast of CaUfoniia to Rocky Point ; and 
topography north of Noyo River entrance. 

On the coast of Oregon, topography has been extended from Crook's Point to Cape Sebastian, 
and reconnaissance for the triangulation northward to Rogue River ; anchorages have been devel- 
oped by soundings at Chetko Biver entrance and Hunter's Cove ; field-operations include triangu- 
lation of the Columbia River from Wcstport to Kalama, and observations for latitude, longitude, 
and azimuth at the last-named place. 

In Washington Territory, work has been completed on the shores of Sboalwater Bay, and that 
survey has been joined with the triangolation of the Columbia River; tidal observations have 
been continued at Astoria, and magnetic observations repeated at Cape Disappointment; tidal 
observations have been commenced at Port Townsbend ; topographical work includes the shores 
of Budd's Inlet, and sonndings hare developed its approaches from the waters of Puget Sonnd. 

On the coast of Alaska, besides the development of numerous harbors, auchort^es, and marine 
characteristics, tidal observations have been recorded at Unaloska, and at Saint Panl's Island, iu 
Behring Sea. 

The preparation of a " Coatt Pilot,^ or Sailing Directions, for all the harbors and coastwise 
navigation between Eastport, Me., and Newport, R. I., has been completed, and that work is now 
ready for publication. Much additional data gathered within the year will be embodied in new 
editions of the Sailing Directory for the Pacific Coast 

Tho work in the Coast Survey Office, which includes the computation of results from the field- 
observations, and the drawing, engraving, and publication of maps and charts, baa kept pace 
with the operations in triangulation, topography, and hydrography. Nineteen charts, engraved ou 
copper, have been completed within the year, and twenty-nine are in hand, exclusive of six charts 
issued by means of the photolithographic process, which greatly expedites the publication of new 
material. In the Drawing Division, sixty-three charts have been in band. Fourteen thousand 
copies of copper-plate charts and fifty-three hundred of lithographic charts have been printed, and 
nearly as many issued to sale-agents, and to departments of the Oovernment, chiefly the Navy 
and the Revenue Marine. 

Tide-tables for all sea-ports of the United States for the year 1871 have been computed and 
issoed. 

The important matter of reprodociug the original topographical maps of the coast, which 
exist only in a single manuscript copy of each, has received constant attention. Satisfoctory resnlts 
have been obttuned by the comparatively inexpensive process of photolithography, and, in the 
order of their importance, these maps will be reproduced when the requisite force is avnilable and 
means can be applied to tjiat object. 

In order to continue the field imd office operaUons of the survey ou a scale corresponding with 

the rate of progress now reported, a small increase in the two leading items of the estimate seems 

nuavoldable, on account of continued increase in the cost of supplies required in the field-service. 

For continuing work in the geodetic connection, my estimate was, for the present fiscal year, 

fifty thousand dollars, iu view of additional demands for the determination of points within the 
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interior States. The appropriation of tbitty-six tbonsand in liea of the estimated sum has not 
arailed for ;tlie requirementfi of the service ; two other States, WiBconsia and Kentacky, having 
applied within the year for the benefit intended by that item io prosecnting their geological sar- 
veys. 

The detennination in the interior of points in true geographical relation to the eastern and 
western coasts of the TJnited States, limited as the work is to " each State of the Union which 
shall make requisite provision for its own topographical and geological surveys," now requires an 
increase of means for extending tlie provisions of this item in the West, and it is hoi>od that the 
increase of the estimate to sixty-live thousand dollars will enable the survey to perform all the 
work which may be re(|uired during the next fiscal year in the several States that are now entitled 
to the service. 

ESTIMATES IN DETA.IL. 

For general expenses of all the sections, namely: Bent, fuel, materials fur drawing, 
engraving, and map printing, and for transportation of iustrnments, maps, and 
charts, for miscellaneous office expenses, and for the purchase of new instruments, 
books, maps, and charts, will require ,. $33, 000 

Sectioi* I. Coast of Maine, New Hampshire, MassaehuietU, and Rhode Island. — Field- 
WOBK. — To continue the topography of the western shores of Fassamaqnoddy Bay 
and its estuaries, and of the coast and islands between Oastiue and Mount Desert ; 
to determine the heights of the principal trigonometrical points iu the section ; to 
complete the hydrography of Penobscot Bay and River, and to continue the sound- 
ings eastward to Mount Desert ; to make such additional triaugnlatiou as may be 
required for the topographic and hydrographio surveys ; to continue the resurvey 
of Monomoy and Nantucket Shoals, and the offshore hydrography of this section, 
and make special examination for the sailing-lines for'charts ; to continue the tidal 
observations, and to make such astronomical and magnetic observations as may 
be required. Office-wobk. — To compute results from the field-observations ; to 
continue the drawing of charts Nos. 1 and 2, showing the approaches to the coast of 
Maine, between Passamaquoddy entrance and Petit Manan light-house ; to continue 
drawing and engraving for charts IiTos. 3, 4, and 6, which include Frenchman's Bay, 
Blue Hill Bay, the approaches of the Penobscot and the coast between Kennebec 
entrance andSaco; also for loeal charts of Mooseabec Beach, Mount Desert Ishind, 
Eggemoggin Beach, Penobscot Bay (east), Penobscot Biver, and the vicinity of 
Monomoy Shoals, will require 75, 000 

Section II. Coast of Connectwut, New York, New Jersey, Pennsylvania, and part of Del- 
aware, — FiELD-woEK. — To continue the resurvey of the north shore of Long Island 
Sound ; to make such examinations as may be required in New York Harbor ; to 
continue observations on the tides and currents ; to extend, if practicable, the 
plane-table survey of Hudson Biver above Haverstraw ; to make the requisite astro- 
nomical observations ; to connect the triangulation of Hudson Biver with that of 
Lake Gbamplain, and to complete the topography of the shores of Bamegat Bay ; 
and to commence the resurvey of the hydrography of Delaware Bay and Biver. 
Ofpiok-Wobk. — ^To make the computations and reductions ; to complete the draw- 
ing and engraving of a chart of New Haven Harbor ; to continue the engraving 
of chart No. 21, showing the coast between Sandy Hook and Bamegat Inlet; the 
drawing and engraving of Nos. 22 and 23, between Bamegat and Cape May, and to 
commence a new chart of Long Island Sound, will require 30, 000 

Sbotion III. Coast of part of Delaivare, and that of Maryland, and part of Virginia^ — 
Field- WORE. — ^To connect the Atlantic-coast triangulation with that of Chesapeake 
Bay, near the bonndary-line between Maryland and Virginia ; to complete the 
detailed survey of the James Biver, Virginia, including the hydrography, and con- 
tinne the plane-tablesnrvey of the Potomac Biver; to continue southward the main 
triangulation along the Blue Bidge parallel with the coast, including astronomical 
and m^netic observatiouB ; to complete the supplementary hydrography required 
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ID this sectim ; and to coBtinao the tidal obserrations. Office- work, — To compate 
lesulta from the records of fleld-obserratioDa ; to complete the drawing and engrav- 
ing of the chart of James Biver below City Point; and to make additions to the 
charts and shetcheB of the section, will require 

Section IV. Coaat of part of Virginia and part of North Carolina. — FlELD-woEK- — To 
continae the triaDgnlation of Pamplico iSound luid the topography of its westera 
shores between the Boaaoke marshes and Swaa Qnarter ; to measure a base of veri- 
fication and determine azimuth for the coast-triangulation south of Cape Lookont ; 
to make the astronomical and magnetic observations requisite ^ to continue the off- 
shore hydrography of the section, and tbatof Pamplico Souud and its rivers. Offioe- 
WOBK. — To make computatious from the field-data; to continue the drawing and 
engraving of charts Kob. 37, 3d, 42, 43, 44, 45, 46, and 47, showing parts of the 
Atlantic coast between Gape Henry and Cape Lookout^ inclnding Pamplico Sound, 
will require 

Seotioit V. Coaat of South Carolina and Georgia. — Field wobk.~-To extend north- 
ward the primary triangolation along the Bine Bidge; to continue the topographi- 
cal survey southward of Cape Bomain ; to determine azimuth for the triangulntioB 
of the coast of South Carolina ; to complete the detailed survey of the sea-islanda 
and water passages between Charleston and Savannah, and to make tidal observa- 
tions. Offios-wobk.— To make computations and reductions ; to continue the 
drawing and engraving of the general chart of the coast between Cape Bomaiu 
and the Saint Mary's Biver, and of charts I4^os. 51 and 52 between Cape Fear and 
Winyah Bay ; and to make additions to the charts and sketches, will reqnire 

Sbotiom VI. Coast, keys, and reefs of fiortdo.— FlELD-WOKK.— To extend southward 
from Cape Canaveral the triangulation, topography, aud hydrography of the sea- 
water channels at^aceut to the eastern coast of the Florida peuiusula ; to make the 
requisite astronomical observations ; to continue the off-shore hydrogrs^hy of the 
Florida peuinsola, and observations on the Gulf Stream ; and to complete sound- 
ings in the vicinity of the reefs and keys. Officb-wobk. — To reduce and compute 
from the field-records ; to contiaue the drawing aud engraving of the general chart 
of the coast from Saint Mary's Biver to Cape Canaveral, and of charts Kos. 58 and 
59 from Cumberland Sound to Mosquito Inlet ; and to make additions to the charts 
of the section, will require 

Sbotiom VII. Oulf coast of the Florida peninsula north of Tampa and coast of Western 
Florida. — Fielb-wobk. — ^To make the astronomical and magnetic observations 
requisite in this section ; to continue the triangulation, topography, and hydrography 
of Tampa Bay and of the western coast of the peninsula between Cedar Keys and 
Appalachee Bay ; to run lines of sonndings in the Gulf of Mexico, and develop the 
hydrography of the Gulf coast included in the fleld-operations. Offiob-wobk. — 
To compute from the astronomical and field records; to continue the drawing and 
engraving of charts Bos. 79, 82, 83, 86, and 87, showing parts of the Gulf coast 
between Chassohowitxka Biver and Pensacola entrance, and of the chart of Tampa 
Bay, will reqnire 

Section VIII. Coast of Ala^ma, Miasisaippi, and part of Louisiana. — Field-work. — 
To connect the survey ot the Mississippi Biver at Tfew Orleans with that of Lakes 
Borgne and Pontchartrain ; to determine geographical positions, and make the 
astronomical and magnetic observations required in this section; to extend the 
triangulation and topogr^hy westward of the Mississippi delta, and continue the 
hydrography of tiie Golf of Mexico. Office-wobk. — To make the conpotations 
required ; to continae the drawing and engraving of charts Nos. 91 , 92, 98, 94, and 
95, showing Lake Borgne, Lake Pontchartrain, Isle an Breton Sound, and the Mis- 
sissippi Biver between Sew Orleans and the Gulf of Mexico, will require 
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Section IX. Coaat of part of Louisiana and coast of Texas. — FiBLD-WOBE.— To extend 
tlie tiiangalatiou and topography of the coast of Texas westward from Sabine Pass 
and soath of Corpus Christi ; to measare a base of veridcation, and make the astro- 
nomical and magnetic observations leqnisite in this section ; to continne the hydrog- 
raphy of the approaches to the coast, and of the bays and passes. Ofpioe-wobk. — 
To compote results from obserTations recorded in the field; to continue the drawing 
and engraTing of the general chart between Uftlveston and Uio Grande, and of 
charts Nos. 109 and 110, showing Aransas Bay, Copana Bay, and Corpus Christi Bay, 
willreqnire $12,000 



Total for the Atlantic coast and Gulf of Mexico 425, 000 

The estimate for the survey of the western coast of the United States is intentled to provide for 

the following progress : 

Section X. Coatt of California. — Field-wore. — ^To make the requisite observations 
for latitude, longitude, azimuth, and the magnetic elements at stations along the 
Pacific coast of the United States ; to continue off-shore sonndings on the coast of 
California and tidal observations at San Diego ; to continue the coaat-triangnlation 
and topography near San Jnan Capistrano and Newport, and that of the Santa 
Barbara Islands ; to continue the detailed survey of tfae coast north and south of 
Point Conception, also between Point Sal and Son Luis Obispo, and northward of 
Piedras Blancas ; to continne the main triangnlation between Santa Barbara and 
Monterey, the hydrography of the western part of Santa Barbara Channel, and to 
make sonndings between the islands; to develop the Falmouth Shoal, aud the 
hydrograpfaic changes in San Francisco Bay and its approaches; to coutinne tidal 
observations at the Golden Gate, and observatinna on the ocean-currents along the 
coast of California ; to continue hydrograpbic work within the limits of field-opera- 
tions ; to continne the triangulation, topography, aud hydrography of the coast 
between Mendocino City and Shelter Cove, and in the vicinity of Klamath Biver 
entrance; to complete the detailed survey betwecu the last-named point aud Crescent 
City, and the ofT-shore hydrography at Crescent City Eeef. Office-work.— To make 
computations Irom tfae observations recorded in the field, and additions to the 
general and local charts of the section ; also for the operations iu — 

Section XI. Coast of Oregon and of Washinffton Territory. — Field- WORE.— To continne 
the triangnlation and topography of the coastof Oregon from Mack's Arch northward 
toward Cape San Sebastian and Port Orford ; to determine the latitude, longitude, 
and azimuth at stations ou tfae coast of this section ; to complete the survey between 
Tillamook Head and Cape Adams ; to continue the survey of the Columbia fiiver, 
and tidal observations at Astoria ; to complete the topography between Cape Dis- 
appointment and Shoalwater Bay, and extend the detailed survey fh>m thence 
idoDg the coast of Washington Territory toward Gray's Bay; to measure a base- 
line and continue the triangnlation of tfae Strait of Fnca, Pnget Sound, and Wash- 
ington Sound ; and to develop the hydrography of harbors in Puget Sound. Ofpioe- 
WOBE, — ^To make the requisite computations, and to draw and engrave the results of 
field-work as additions to tfae charts and sketches of the section; also for the opera- 
tions in — 

Section XII. Coast of Alasla. — Field wobk. — To make the requisite astronomical 
and magnetic observations, and to continue hydrograpfaic researches in the vicinity 
of the Aleutian Islands, the Shumagius, and near the Kadiak group, with observations 
on the tides and currents. Office-wobe. — To compute results ttom the recorded 
observations, aud to draw sod engrave the sbore-line and soundings derived from 
the reconnaissance, will reqnire 9276, 000 

For extending tfae triangulation of tbe Coast Survey to form a geodetic connection 
between the Atlantic and Pacific coasts of the United States, and assiatiDg in the 
State surveys 65, 000 
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For repairs and mainteDaoce of the complement of vessels nsed in the Coast Sorvey. . . $50, 000 
For coBtinning the pablicatiODof observations made in the progresBof the Coast Sarvey. 10, 000 

The annexed table shows in parallel columns tbeappropriatione made for the fiscal year 1S73-'71 
and the estimates herein sobmitted for the fiscal year 1S7J^'75 : 

Appropilkted 
for fiaoal 
ytt ISn-Tt. 

For OMtloiiliiK the «iir*«; of tlie AllauUo mad Golf cout oT the United Statea, ud Lake CbampUln, luclad- 
IdK oompcnutim of oliiUaiis engaged Id the work, and pa; andntioniaf gngiDMnfortbeilaaiiieniued 
IntbeCoaatSnrvey. peiKCtaotUanhS, lBt3, and JnnnlS. 1858 

For eonUnnjDg the tomy of tba wealerti ooaat of the ttnltcd SU1«. Indnding compenaatlon of elvlUani, 
and pa; and ratkou of englii»on for Ibe atnaaien need in the wotk, per lot of September 3D, leso 

For extending the trlangnlnUoa of the Coaet Sorrey tD form a geodetic oooneotlon betvecn the Atlantic and 
PaidUo coaataof the United Statu, and auietlog Id the State aDrreja, Including compeeaatloB of olvil- 
lana engaged In the work, per act of Marah 3,IEITt 

For repair* and malDtaunce of (he campleinoBt of Teanehi need In the Coatt Sottoj, per act of Angiut 
1*1856 

For coDtluning the pnblloalloB of ohiiervatlona nude In the progresB of the Coaat Sorrey, Inolndtng eom- 
peuHtlan of oItUUiib engaged lo the work, the pnbHoaUon to be made at the OoTordmrat PrlotlDg-Onoe. 

per act of lIarDh3,l8W 

Total 

PART II. 

The Operations of the surveying-parties in the conrso of the year vill now be described briefly 
in geographical order, beginning ou the Atlantic side with the coast of Maine, and terminating with 
the coast of Texas, Of the western coast, mention will first be made of work between Cape San 
Lncas and San Diego, and from thence northward, sites will be noticed in regular order, closing 
with an abstract of the operations of the year along the coast of Alaska. 

The work of triangulation has been prosecuted in each section of the Atlantic coast. In the 
difficulties to be met at some plnces by this branch of the service, as already mentioned, the long 
experience in the Aeld of Assistant Bichard D. Gutts has availed mnch. Instmctions to the parties 
engaged in secondary triangiilatioii have been based upon his carefnl study in each case in regard 
o the reqairements of the service. On these parties, besides the determination of points for advanc- 
ing along the coast, devolve minor duties, amongst which may be mentioned the supply of new 
points for occasional resurveys, made necessary by changes iu the direction and depth of channels, 
and determinations of the positions of new light-houses, beacons, and bnoys, in order that the pub- 
lished charts and sailing-directions may be conformable to the other aids provided for the benefit 
of navigation and commerce. 

Daring the summer. Assistant Catts served as an honorary commissioner at the National Expo- 
sition in Vienna, and there noted amongst observing-instruments of the various classes, cognate 
to those Qsed in the survey of the coast, such as were presented as improvements or as affording 
special facilities in method or ijrecision in observing. His views in regard to the comparative merit 
of instnimenta now employed in geodetic determinations are of mnch interest. 

In regard to limits and details of the topographical surveys, of which abstracts will follow, I 
have bad the experienced advice of Assistant Henry L. Whiting. 

Systematic order has been held in view in pushing work to close tbe intervals in marginal 
topography occasioned by the necessarily detached order of work in the earlier surveys, for which 
order reasons were stated in my opening remarks. In the course of tbe season, Mr. Wbiting visited 
the working-ground of most of tbe plane-table parties on the coast of Maine, and personally 
conducted special surveys at Portland and near New York, as will be stated under those beads in 
the abstracts which follow. lie also inspected tbe operations of parties on the coast of New Jersey, 
Virginia, North Carolina, Sonth Carolina, and Georgia. His detailed report makes gratifying men- 
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tiODOf the accarocy aud generally-improved Btfld auti lluisli of the plane-table sheets whiob hare 
passed throagb his bands. 

The bydrographic inspector, Gapt. G. P. Patterson, tbougb with mach-impaired health, has cou- 
dact«d as heretofore the details of bis division. After completing plans and speciSeations for new 
vessels required in the service, and arranf^ing for the continuance of olSce-diities pertaining to tbe 
bydographic work of the year, he was absent from the Office during summer, with the sanction of 
the Treaanry Department, and my own permisaioD, accorded in the hope that by renewal of health 
bis valuable services might be retained for the interests of the survey. 

SECTION I. 

ATLAKTIO-COAST OP MAINE, NEW lEAMPSIlERE, MASSACHUSETTS, AND BrtODE ISLAND, INCLUDING 
SEA-rORTS, BAYS, AND KIVEKS. (SKKTCiiKa Nos. 2 anh 3.) 

Topography and hyArograpliyof Mount Desert Island, Maine, — The sarvey of Monnt Desert Island 
was resumed by a party under tbe charge of Assistant J. W, Doan early in July, and in tbe course 
of the season the eastern end was mapped by means of the plane-table from a point west of Bar 
Harbor around to a point westward of Seal Cove. Field-work was favored by almost uninterrupted 
good weather until the close of operations in October. All tbe islands adjacent to the eastern end 
of Mount Desert are included in this survey. It is estimated that the details yet ontstandiug can 
be filled in by a plane-table party before the close of another working-season. 

As heretofore. Assistant Donn used the scbooner Scoreshy in this section. The soundings 
made by bis party define tbe eastern sea-approacbes to Mount Desert to the distance of one mile 
from tbe shoreline. Bar Harbor was sounded, Otter Gove, Seal Gove, and other indentations, and 
the rocks and reefs in tbe immediate vicinity of the eastern end of Monnt Desert Island, were care- 
fully developed. Tbe general statistics are : 

Hiles of shore-line surveyed 25 

Miles of roads 33 

Miles of streams 44 

Area of topography (square miles) 3L 

Miles ma in sounding 235 

Angles measured 2, 338 

Number of souudings 7, TGC 

The party of Assistant Donn had been previously engaged in Section III, as will be stated in 
detail under that head. His arrangements are now complete for resuming work in that section. 
Mr. F. 0. Donn efficiently aided in tbe operations of this party. 

Topography of Deer Isle, Maine. — Assistant W. H. Dennis resumed plane-table work in this 
section on the north side of Deer Isle early in July. In continuation of tbe survey, be mapped the 
western side, including Ship Island and the shore of I'enobscot Bay, to Northwest Harbor; tracing 
also the sbore-line of Deer Isle beyond, nearly to its northern extremity. Eastward, the detailed 
work of this season includes the shores of Southeast Harbor, Greenlaw's Keck, Stinson's Neck, 
the small islands in that vicinity, and the eastern side of Deer Isle adjacent to Eggemoggiu Beacb. 
Many isolated low-wat«r ledges are represented on tbe plane-table sheet The sbore-line, as usually 
found in this quarter, is very irregular; and the hills near it, as far as tbey were included within 
the topographical limits, are rocky and rough, though not of great height. 

Mr. S. N. Ogden served acceptably as aid in this plane-table party. Field-work was continued 
on Deer Isle until the 28th of October, when arrangements were made for the transfer of the party 
to resume du^ in Section Y, under which bead the previous work of Mr. Dennis will be mentioned. 
The statistics of work done this season by the party on the coast of Maine are : 

Miles of shoreline traced .■ C9 

Miles of roads 35 

Area of topography (square miles) 24 

The site of this survey is shown on sketch No. 2. 
H. Ex. 133-^2 
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Topography of Ctutine Harbor, Maine. — Having traced the Bhore-line of Gape Rosier district in 
tbe preceding season, Assistant A. W. Longfellow prosecuted the detailed survey during the siim- 
mer, and filled in the topography of Brookville, the north end of which bounds Castiue Harbor. 
Oa the north side of the harbor, some of the surface-features iu the vicinity of Oastine were mapped. 
Subassistant Joseph Hergesheimer was attached to this party, and assisted iu the fleld aud office 
work. 

Hydrography of Casline Harbor and vicinity, Maine. — With a party iu the schooner SUliman, 
and attended by the steam-launch SagadaJioc, Assistant Horace Anderson commenced sounding 
on the 23d of June at Castine Harbor. The completed sheet of this' quarter iucludea the entire 
harbor aod Bagaduce River. A second sheet was nearly filled with soundings made in Penobscot 
Bay between Cape Rosier and the Fox Islands, joining there with hydrograpbic work of former 
seasons. Borne ledges within the limits of this sheet, and the approaches to several of the islands, 
will bo specially examined iu another season. All the soundings in this vicinity were referred to a 
bench-mark ou Commercial wharf, Castine, where Mr. Anderson had set up a tide-gauge in Jane. 
The work of this party in Penobscot Bay was closed at the end of October, wbeu Assistant Ander- 
son proceeded to HarpswoU Neck, and made additional soundings for the development of a ledge 
in that vicinity. He was aided in this section by Messrs. F. H. North, E. H. King, and Charles 
Coburn, Of work in Penobscot Bay, the general statistics are : 

Miles run in Hounding 685 

Angles measured 5,450 

Number of soundings 29,868 

During the preceding winter. Assistant Anderson condactedliydEograpHic work in Section VH, 
under which head mention will be made of the occupation of his party. 

Topography of liU an Haul, Maine. — The plane-table survey of this island, in which some 
progress had been made iu the preceding season, was continued during the summer by Snbassist- 
ant J. N. McClintock, who worked with a party in the schooner Joseph Henry. Of three sheets 
returned to the Ofiice, one contains tbe completed survey of Isle an Haut. Most of the snr&ce rep- 
resented is rock, but the soil between ontcropping ledges supports a dense growth of pine and 
alder. The outlying islands, which partly fill the other two sheets, are of the same general chnr- 
acter, having rocky, precipitons shores, long reaches of exposed granite and shale ledges, with a 
dense but stunted growth of pine. Ea gle Island and Butler Island differ from others in the vicinity 
in being fertile and well cultivated. The group included in the operations of the party of Mr. Mc- 
Clintock this season lies between Nortbem Fox, Deer, and Little Deer Islands, Cape Rosier, and 
Islesboro'. Field-work was continued on the gronp nntU the end of October, wheu Mr. McClintock 
was assigned to special field-service in Section II. The statistics of work on the islands are : 

Miles of shore-line surveyed 90 

Area of topography (sqnare miles) 14 

One hundreil and eighteen small islands and ledges are alceady represented on the two par- 
tially-completed sheets. Dnring the preceding winter, Snbassistant McClintock was in service in 
Section YI. Ho is now making arrangements to condnct a party wh ich has been assigned to fleld 
duty in Section IX. 

Topography of Fenobsoot Bioer, Maine. — At Stockton, to which point the plane-table survey 
had been extended last year along the western side of Penobscot Bay, the work was resumed in 
the middle of July by Assistant C, T. lardclla. After carefully tracing the shore-line, and contonr- 
iug the peninsula known as Cape Jellison, the detailed survey of the western bank of Penobscot 
River was carried upwards to a point opposite to Bncksjwrt. The water-front of that town was 
traced on a second plane-table sheet, as was also the oatlinc of Orphan's Island, that forms in that 
vicinity the eastern side of the Penobscot. Nineteen signals were set up and determined in posi- 
tion. 

The marginal topography on the western side of the hay was made uniform with that of previ- 
ons years. As shown by the coutonr-Iiues, that shore is bounded by bills that range in height from 
100 to COO feet ; all being thickly wooded with pine, ash, and birch. Field-work was continued by 
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AssistaDt larilella until the ittli of Movomber, wben be was assigned to serrice in Section III. 
Until the close of Septenaber, he was aided by Mr. W. C. Hodgkins. The following are statistics 
of the topography on the Penobscot : 

Miles of shore-lino surveyed - 36 

Miles of streams * 15 

Miles of roads 36 

Area of topography (square miles) '. 15 J 

Under the head of Section IV, notice will be made of the previous work of this party. 
'Topography of Penobscot Riter at Winterport, Me. — Above the limits of tbo work described 
nuder the last head, Assistant F. W. Dorr made a plane-table survey of the stretch of the river 
included between Indian Point and Parker's Point. The resnlting topographical sheet represents 
both banks of the Penobscot, the town of Winterport, and the usual surface-details adjiiceut to 
the shore-line. Part of Prospect Biver is within the limits of this survey. Field-work was begun 
on the 21st of July, and was continued nntil tlie 23d of October; the last month being employed 
by the aid, Mr. D. B. Wainwrigbt, in fliling in details of the vicinity of Frankfort, after Assistant 
l>orr had been detached for special duty at the Coast Survey Office. 

Except in the vicinity of Winterport, the returned plane-table sheet represents only rooky and 
sterile ground, of which the 6hore-Iiue is either steep bluff, or low, soft marsh. Several stone- 
quarries are shown. At many places, the Hats at low water stretch out far into tbe river, and are 
mentioned by Assistant Dorr as oonsisttng of soft mad mixed with sawdust, which tbe river-cur- 
rent brings down from the Bangormills. 

Mr. W. W. Gilbett served in this party as temporary aid. The following are statiatica of the 
work : 

Miles of sbore-line surveyed 23^ 

Miles of creeks and marsh 33 

Miles of roads 53 

Area of topography (square miles) : 15 

Under the head of Section IV will be described the operations of the party of Assistant I>orr 
during the preceding winter. The aid, Mr. Wainwrigbt, has been assigned to service in Section VI, 
Portland Harbor. — The harbor-commisaioners of Portland having requested advice for locat- 
ing proper harbor-limitA in Fore Itiver, the details requisite for reaching a conclusion were commit- 
ted to Assistants H. L. Whiting and Henry Mitchell. 

While a topographical survey, made by Assistant Hull Adams, was in progress, the currents 
of the river and its special hydrographic features were developed. The results were combined on 
a map, which showed also, besides the shore-lines, tbe recent structures along tbe shores, the 
encroachments, and the obstructions affecting tbe cbaunel. 

Tbe cnrrent-obaervations, upwards of 2,600 in all, recorded in July, were desigiied to give the 
curves of equal velocities at maximum ebb and at maximum flood for the entire length of Fore 
Itiver, as evidently tbe harbor-lines to be drawn ought to preserve the scouriug force. For the 
most part, the bottom in Fore Biver is very soft mnd, which by any considerable encroachment 
ou the water actually in motion might be moved down into the broader and more Important parts 
of tbe harbor. In advance of determining the amount of tide-water passing through each of ten 
sections of the stream, Mr. Mitchell computed the capacity of the channel from data afforded by 
the hydrographic survey of 1869. Current-observations were then made simultaneously at four or 
more points in each of the sections, to determine the transverse curve of velocity, which curve was 
reduced to the mean by apply tug a co-efflcient so as to make the velocities multiplied into the 
depths correspond with the volume previously computed from data of the hydrographic survey. 
After thus reducing the ten transverse curves of velocity, it was easy to draw upon the map lines 
for each tenth of a nautical mile of velocity, and such lines were drawn both for ebb and fiood. 
Tbe results proved that the water in actual motion does not occupy tbe entire section of the channel 
at some points, and that at others tbe movement is evidently impeded by artificial encroachments. 
Selecting one of the sections at which velocity had been bo mncb increased as to disturb the bot- 
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torn, special observatious were made, and a limit iu velocity was fixed beyond wbicb it will QOt be 
safe to encroacb apon the stream tbero or elscwbero. TUo fnll report of Aasistaut Mitchell will be 
found in the Appendix {So. 8). 

In tbe study of proper barbor-limits for ForeBiver, commercial advantage, adaptatiou, natural 
features, and tbe character of the shore were jointly apd carefully considered ; and, though the lim- 
iting lines drawn and accepted by the city government of Portland are in strict accord with tbo 
limits of velocity determined by the elaborate survey of Assistaut Mitchell, it Is a gratification to 
add that they also favor the most useful occupntiou of the harbor.frontage for commetcial pur- 
I>oses. Mr. J. B. Weir served as aid in the iiarty of Assistant Mitchell. 

After the close of observations in Fore Biver, a map and plans ahowiog the iirinciples accord- 
ing to which the limiting lines were drawn were furnished to tbe harbor-commissioners. 

Old Orchard Beach, Maine. — In tbe latter part of October, Assistant Hull Adams examined the 
beach atwve and below the mouth of Little Biver, across which an extended dam has been built 
since the completion of the survey of that vicinity. The new structure has caused a considerable 
change la local featnres. In a large basin, which now exists inside of the embankment, the water, 
during heavy storms, stands above the level of tide, the former outflow from Little Biver now pass- 
ing through Jones Creek. In that quarter, an embanked road has been made to pass from Blue 
Point and across the marahea to the ocean -beach. These and other existing featnres were mapped 
by Assistant Adams, to be Sled with the former detailed survey of this part of the coast of Maine- 
His party is now nnder instructions for toiMgraphical doty in Section IV, 

Triat^ulation — Geodetic conneetion — 2few Mampskirc. — The object and resultingbenefltsof this 
and similar schemes of triangulatron in other States were referred to in my last annual report. It 
is, therefore, only oeceasary to add in this connection that tbe State of F6w Hampshire, under 
her law of 1872, has again contributed to this important operation by paying the expense of erect- 
ing all the tertiary signals which were put op during the past season. 

In accordance with my iustrnctions of April, Prof. E, T. Quimby resumed field-work on the 
1st of May and closed on the 24th of September. 

The month of May was occupied in reconnaissance for the purpose of selecting additional 
stations for extending the triangulation. This work proved more difflcalt than in previous years, 
and a longer time was employed in it in proportion to the number of stations established, One 
reason for this was the fact that the reconnaissance necessarily extendetl over a large part of New 
Hampshire and a part of Yermout. The number of main stations selected during this time wna ten ; 
but many other points were visited to determine which were the most suitable for the purpose. 

Towards the close of May, the party for triangulation was organized, and occupied a station 
on Mount Cardigan, in the town of Orange, N". H. The observations there were completed and 
the party was transferred to Bean Hill during the month of Juno. By the 15th of July, the angles 
at Bean Hill were measured, and the next station in order, Prospect Mount, in the town of Hold- 
emess, was occupied. The observations at this, the third, station were finished, and the moving 
of the party and camp to Moosilauk Mountain was accomplished by the 5th of August. This 
mountain is about 5,000 feet above tide. In consequence of winds and rain, the observations at the 
station were not coucUided until the 24th of September, During the season. Professor Qnimby 
kept an aid and one hand constantly employed in tbe selection of tertiary stations and in the erec- 
tion of signals, the expense of which was paid by the State. The statistics of the season are as 
follows : 

Stations occupied 4 

Signals observed upon 00 

Angular measurements with 24-inch theodolite ^ 3,000 

Angalar measurements with vertical circle 2,200 

An examination of tbe scheme of triangulation proposed and partly oxecated (Sketch Ko. 3) 
will show the progress made, and the expansive character and usefulness of the work which has 
been nnd^^^ken in conformity with tbo iuteutious of Congress. 

On existing maps. Professor Quimby found that many moaDtainsioNew Hampshire were mis- 
placed ; the error being in some cases as much as five miles. The character of the discrepaooies 
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has been referred to elsewhere in tbia report, in further illustratioD of the nccesaity for (Icteimining 
points in the eeveral States in advance of any conaidcrable outlay for geological aurveys. 

MagneUe obaervationt. — ^The three elements of decUnatton, dip, and intensity, were observed 
at Eastport, Bmnswicb, and Portland in Maine, and at Gorham, Littleton, and Hanover in New 
Hampehire, in the coarse of September and October, by Dr. T. G. Hilgard, acting nnder the im- 
mediate direction of Asaistant J. E. Hilgard. The observations were as usual taken on three days 
at each atation, and inclnde determinations of the trne meridian by observations of the sun. At 
Eastport and Portland, tiie same stations have been previously occupied and will 1>6 hereafter, for 
ascertaining the rate of secular change. The Brunswick station established at Bowdoin College 
will also serve the same purpose, as observations will be made frequently by the profesaors. 

The reanlts of the observations here noticed, and of others in Section II, arc given in Appen- 
dix No. 16. 

Georgia Bhoal. — In the coni^e of the anmmer the vicinity of this shoal, off the coast of Mas- 
aachuaetta, was examined by the hydrographic party of Commander J. A. Howell, U. S. H., 
Assistant Coast Survey, in the ateamer Backe, with a view of .determining whether or not apccial 
dianges In form, position, or depth had occnrred since the survey of 1S35, The resnlting chart, in 
comparison with the early sheet, shows differences In the position of shoal spots, but not such as 
to indicate any actual change in position ; and the least depth found corresponds with that of the 
previous survey. 

lanes of deep-sea soundings were rnn by the party eastward from the outer edge of George's 
Bank. In reference to the aasumed position of " Hope Bank," the existence of which was reported 
lo 1868 as in longitude 03° 20' W., Commander Howell says : " The result of our sonndings seems 
to demonstrate that there is no bank having forty-ninefatboms of water within twenty miles of the 
poflttioa given aa that of Hope Bank.'' Somewhat to the eastward a specimen of bottom was 
obtained in 1,856 lathoms. From the same vicinity lines of soundings wore run to Cape Sable, and 
from tbence southward to the latitude of George's Bank. A heavy non-detaching lead was used, 
with registers for determining depth, and thermometers for temperature. The last-named iustru- 
meats, OS between two at the same depth, varied four degrees in temperatiu'o indication, ond the 
registers as much as 6.per cent in indicating depth.' The off-shore soundings were made during 
Jnly and August. 

In September the vessel, in furtherance of the general work of the Fish Commission, was 
engaged in dredging on JefQrey'a Bank, Cashe's Ledge, Jeffrey's Ledge, Stellwageu's Bank, and to 
the northward and eastward of Cape Cod, under the directioa of Dr. Packard and Professor Cooke, 
of the Peabody Academy of Science. Many specimens of marine fauna were procuretl. The 
defective boilers of the steamer, however, lessened the service intended in dredging. On the 8th 
of November the vessel reached Baltimore, and, after refitting with new boilers, will be assigned 
to hydrographte work in the Gulf of Mexico. Under the head of Section YI, mention will be-made 
of previous dnty done by the party of Commander Howell. 

Early in September the party and vessel then in service on the coast of Maine narrovly 
escaiwd disaster. Having repaired one of the boilers of the steamer. Commander Howell sailed 
from Portland on the 2d, and was detained aX Peak's Island in consequence of another defect. Off 
Hanhegan Island a tube blew out of the forward boiler, and both being then disabled the vessel 
could not move by steam. Using sail to the best advantagej in a thick fog, a position was gained 
jadged to be within a mile of Burnt Island, when the ship was anchored, but with increase of the 
gale the hawser parted soon after midnight of the 5tli. Fortunately for that emergency the boiler 
defects had been then ao far repaired aa to admit of the nse of steam. The vessel having drifted 
into seventeen fathoms, steamed slowly through the dense fog and was safely brought to anchor to 
the leeward of Burnt Island. When the bluff was first seen through the fog, the steamer was very 
near it, having but six fathoms of water nnder the bow and sixteen and a half fathoms under the 
stem. 

Commander Howell was ably assisted in hydrographic dnty by Lieutenants W. H. Jacques, J. 
W. Hagenman, G. S. Jacobs, and Bicbard Bush, U. S. N., and by 0. A. Bradbury, Master, U. 8. N. 

AUamtio Coatt Pilot. — ^Fiual examinations pre]>aratory to the publication of Sailing Directions 
for the Atlantic Coast of the United States have been continued by Assistant J. S. Bradford. His 
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party left Baltimore OD the 3d of July, in the schooner Palinunts, and resumed inspection in 
Penobscot Bay. After testing proper lines for navigating up to Bangor, a hydrograpbic survey was 
made of Weskeag Kiver, from its moutb to Soath Thomaston ; and the survey «f Tenant's Ilar- 
bor was completed to the head of Long Cove. Several very dangerous rocks in the Muscle Ridge 
Channel were developed by soundings, and were located npon the chart. A^r fiiuehing this work 
tbe piuty proceeded to Boston and commenced on the second section of the work, which extends irom 
that port to New York. Sailing directions, prepared for all the harbors between Boston and Point 
Judith, include the results of a thorough examination of Ytneyard and Nantucket Sounds and Buz- 
zard's Bay, with its numerous interior harbors. Narragansett Bay was also fully examined, and 
many additions and corrections were made to charts of harbors between tbe limits named. Views 
of harbors, and of the approaches to them, were taken from such points as seemed most likely to 
render the sketches of use to mariners. These will be embodied in tbe forthcoming edition of the 
Coast Pilot. Tbe work of preparing for publication tbe notes of this and previous voyages has 
been continued by Mr. Bradford in person. 

Some of the buoys in Boston Harbor baling shifted, the positions of all wero determined this 
season under my special direction by the party in the Palinurug, While in the vicinity of Oai>e 
Ann, Assistant Bradford made a hydrograpbic survey of Milk Island Bar. The result shows that 
the bar has seven feet of water between Milk Island and the main land. The party remained in 
service on the coast of New England until the 19tb of November, when the Faiinurua proceeded to 
Baltimore to resume work in Chesapeake Bay, where the party is noT engaged-. The manuscript, 
in the aggregate nearly fifteen hundred pages, of the first section of the Coast Pilot, which includes 
the Atlantic coast, from the northeastern boundary to Boston, is now ready for the printer, and will 
be put in hand for publication at once. It includes accarated escriptions of the coast, and sailing 
directions for every harbor between Calais and Boston. Many of the harbors were never previously 
described, and of many on tbe coast of Maine, as mentioned in my report of last year, no obarts as 
yet exist. 

On the coast of New England, Assistant Bradford was efKcieutly aided by Mr, John B, Barker, 
draughtsman, whose sketches and views of the different harbors give evidence of the veracity and 
fine finish which characterized all his previous drawings.. After completing the examination of har- 
bors in the Chesapeake, the party of Assistant Bradford will engage in similar dnty, during the 
winter and ensuing spring, along tbe southern coast and in tbe Oulf of Florida. 

Aatnmomical o^tervation*.— For determining tbe longitude of a point near Port Jervis, N. Y., 
in the boundary-line between New York and New Jersey, where an observer was stationed for the 
purpose in May and June, Prof. Joseph Winlock, at Cambridge Observatory, conducted the requi- 
site exchanges of clock-signals by telegraph. Under tbe head of Section II further mention will 
be made of the operations ueu Port Jervis. 

Pendulum experiments. — Tests for determining local variations in gravitation have always been 
considered as essential In geodetic surveys, but bave been deferred in the operations of the Coast 
Survey, under the hope of improvement in the methods heretofore adopted for such experiments. 
Of late years, however, the subject has bad renewed attention ; and important improvements in the 
apparatus have been brougbt into practice. 

In August last, a party nnder the charge of Assistant C. S. Peirce occupied a station near 
North Adams, Mass., in the immediate vicinity of the Hoosac Tunnel, and there recorded a series 
of observations. The pendulums used were single pieces of brass, swung upon steel knifo-edges 
resting upon surfaces of agate. Inside of a glass receiver with two walls, the space between which 
was fiUed with water, tbe pendulums were swung in vacuo, and were thus protected &om changes 
of temperature. Assistant Peirce was aided in the operations by Messrs. W. E, McClintock, E. 
Farquhar, and A. W. Edmunds. The first-named ud made a careful topographical survey, and 
determined the mountain contour within a radius of two miles from the station at which the experi- 
ments were recorded. 

Challwm, Cape Cod peninsula.— Tbe coast of the peninsula near Chatham, Mass., has been 
recently subjected to unusual abrasion by the waves of the sea during heavy gales. In the autumn 
of 1871, an inlet opened through Nanseti Beach, exposing the town-front to tbe ocean, and elevated 
land near the light-bouses was undermined by tbe action of the waves. Accompanied by Bear- 
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Admiral Ohas. H. Davis aad by Messrs. H-. Mitchell, aad H. L. Whiting of the Coaat Survey, I 
personally inspected the changes which bad been wroaght. The mere opening of an inlet was of 
little moment, Records showing similar instances. On onr sontbern coast, moreover, breaks through 
tbe littoral cordon occnr commonly during violent Btorms, and there, and elsewhere, snch breaks 
have had no physical significance. Bnt in this case a diminution had been observed for years of 
the area of Nanset Beach, and apparently the protecting barrier of sand was soon to disappear, 
The evident wasting sway at this point was considered in connection with the reported increase 
of obstmctiona at the entrance of Nantucket Sound. Mr. Mitchell was, therefore, instructed to 
visit the place from time to time, and to note and report the rate of alteration. Under his imme- 
diate direction several sorvoys have been made by Subassistant H. L. Manndin, the last in 
November of this year, and the results Mr. Mitchell has included in a review of the history of thia 
part of the coast, from the visit of Ohamplain, in 160C, down to the present time. That review 
shows that between parallels 41° 39' and il° 42' the beach-area was maintained from the time 
of Cbamplaiu down to the year 1817, although the cordon seemed to have fallen back, much dimin- 
ishing the water-way between thia beach and the main sand of Chatham. Champlain's map shows 
a wooded island of abont one hundred acres, which Mr. Mitchell identified as the one marked Earn 
Island on the Coast-Survey map, where it is represented as having an area of about thirteen acres,' 
an elevation of twenty feet, and with an inlet in front, which exposed the island to the wear of the 
sea. In a lapse of twenty-one years, Minot's gale and other great storms having caused changes, 
the second examination by-the Coast Surrey showed that between the parallels named the beach 
had lost two hundred and thirty-nine acres, and that Bam IsUmd had been entirely washed away. 
Except the loss of this island, however, the npland snffered bnt little, being protected by the strip 
of beach, lessened to about one-half of its former area. In November, 1871, the beach began to 
break np. Nearly one-third of it disappeared between 1868 and 1872, and the town front, an 
irregular elevated drift formation, lost so much that at some points the crest-line of the bank receded 
one hundred feet 

During the present year, 1873, the beach has lost twenty-eight per cent, of its area, so that 
now tliere exists between the parallels before named only about one-quarter of the area found by 
the Coast Survey in 1847. The main land has suffered bnt little in the conrae of the year, but 
liability to abrasion has been considered so imminent that buildings have been moved back. 

Coincident with the wasting of Nauset Beach, a rapid extension of the peninsula of Monomoy 
has taken place} and the bight at its extremity, popularly known as "Tke Powder HoU^ has 
declined from a valuable harbor of refuge to a nearly-closed lagoon, accessible only to boats. Mr- 
Mitchell's reports show that, in a more or less fitful way, Monomoy has been gaining to the south- 
ward since 1750; but the movement between 1802 and 1853 was only thirty feet per year, while 
that in the short interval from 1853 to 1850 was one hundred and thirty-eight feet a year. The 
yearly gain during twelve years, ending with 1866, was one hundred and filly-seven feet. 

Mr. Mitchell's observations show also that Monomoy Point carves to the westward as it 
odvaucesj appareutly tending to form another and larger bight which may in time become a desir- 
able anchorage for the coasting-fieet. At present, there is no refage for vessels In this dangerous 
neighborhood ; and as the cost of an artificial stmctnre would be enormous, special interest attaches 
to this gradual movement of the sands. 

The inquiries here sketched I have connected with the hydrography of the approaches to 
Nantucket Sonnd. Subassistant Granger, whose work will be referred to under the next head, 
was therefore directed to act under the advice of Mr. Mitchell, so that comparisons desirable for 
developing the physical character of tbis part of the coast might be made without delay. 

In the Appendix, Ko. 9, will be found Mr. Mitchell's second report, accompanied by Mr. Marin- 
din's sketch, which gives the shore-lines of Chatham and Nauset Beach as they existed in the years 
160C, 1847, 1868, 1872, and 1873. 

Eydrography, Monomoy and Nantucket Shoals, Massachusetts. — In continuation of researches 
commenced last season, Subassistant F. D. Granger, with his party, in the steamer Undeavor, 
started early in July from Hyannis and made an examination of the shoal near Great Point, Nan- 
tucket. A few lines of soundings proved conclusively that what was supposed to be a permanent 
channel with four fathoms does not exist between the shoal and the point. The depth found was 
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nbout nine feet ; the passage is narrow ; the tide sweeps through with great velocity, and, as the 
locality is subject to rapid changes, the passage is very hazardoos for any vessel not entirely &niil- 
iar vith the carrents. 

A carefal examination this season of the broken part of Pollock Bip showed marked changes 
in the narrow " rips," but the depths generally correspond with the results of soondiogs made last . 
year. As the sand ridges hardly exceed thirty feet m width where the depth of water is least, 
doubtless they shift in position in the course of one season. Mr. Granger developed a shoal in 
twelve feet, and several lumps having only ten feet of water, near black can-bnoy Xo. 1. 

The hydrogritpliy of this season joins with the sonthem limits of work done last year. East and 
west the soundings include Great Bound Shoal and the space between it and the Handkerchief 
light-vessel. The hydrography was carried southward as far as Nantnoket light, and in Its oonive 
a large area of broken ground was developed. Subassistant Granger found on Great Boand Shoal 
OS little as five and a half feet at mean low water, and a depth of forty feet only two hundred yards 
to the southward. In balancing the conflicting statements made by fishermen and others, 8ome 
of which represent that parts of the shoal have been seen dry at low water, it seems probable that 
the position of definite soandings is subject to remarkable changes &om year to year. 

Tlie northern part of Stone Horse Shoal was covered by the soandings made lost year. This 
season the outlines and curves of depth were developed. Mr. Granger says : *' Since the survey 
of 1857, this shoal seems to have moved somewhat to the sonthward and westward, leaving a num- 
ber of disconnected spots of ten, eleven, and fifteen feet There has been a gradual wearing away 
of the northern part, and seventeen feet of water is now found where depths were only nine and ten 
feet. A spot of only seven feet on the northwest part was found in 1857, bnt in the same approxi- 
mate position eleven and fourteen feet were found this year. On the southern part there has been a 
decrease in deptb, soundings showing only nine feet in places which are marked on the old chart 
as having twelve and fourteen feet. About seventy-five yards sontb of black can-buoy ISo. 3 
there is now a sboal spot of eighteen feet at mean low water where the depth was font fiitfaoms 
in 1857." 

t' WMthin the three-fathom curve Stone Horse Shoal and LittleBonnd Shoal are connected. The 
least water (five and one-half feet) was found near the southeast part, and, as at Great Bonnd 
Shoal, the depth was found to drop off suddenly into deep water at the southward." 

" As was noticed last year, comparatively few vessels appeared this season in the channel 
between Great Point Bip and Great Bound Shoal, although this channel is much wider and some- 
what deeper than the northern passage. Perhaps a few miles are saved by the northern channel, 
bnt, if the southern channel were marked by light-vessels and bnoys, it would be preferable to the 
northern channel, especially for deep-draught vessels." 

Mr. Granger carefally determined the position of lights and bnoys which mark the Honomoy 
Shoals, but these are of necessity moved, and ai% moored in general conformity with changes in 
the position of the shoals. 

The two bench-marks made last year at Powder Hole Wharf were destroyed by ice in the winter. 
Mr. Granger reiieated tidal observations for mean low water, and refeired the resulte to two bench- 
marks established on the shore. 

The following arc statistics of the hydrogrnphic work in this quarter: 

Angles measured , 8, 996 

Miles run in sounding 716 

Number of soundings 24,168 

Messrs. D. C. Hanson, D. S. Wolcott, and 0. A. Ives served efficiently as aids in this party. 
The report for the season mentions also the acceptable service rendered by Mr. H, Barrows, of the 
Institnte of Technology, Boston, in making observations for determining the position of the Hand- 
kerchief light-ship. 

The steamer Endeavor, after needful repairs at New York, was assigned for service with the 
party of Subassistant Granger, in Section VI. His work during the preceding winter and spring 
will be mentioned in detail under the head of Section VIII. 

Tidal observations. — The excellent series of tidal and meteorological observations made at 
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North Haven on the For Islands, off tUe coast of Maiue, have been kept np by J. G. Spaaldiog, a 
very good observer. The aelf-registering gauge now used here is furnished -with daplicate cylin- 
ders, and with conveniences for tabnlating, so that high and low waters and the honrly ordinates 
are read and recorded by the observer regularly. There is also a heating-apparatas for circulating 
warm water throogh the float-box to guard against freezing. Thia has proved a safegnard, and no 
tides are wanting in the registers of this station. The curve traced is very regular, and the indica- 
tions have always been that the place is remarkably well suited for a permanent tidal station. 

The series of tidal and meteorological observations made at the Boston navy-yard, have been 
continaed by Mr. H. Howland. The gauge often stopped in previous winters by ice, but has been 
supplied with heating-apparatus similar to that nsed at North Haven. Last winter no tides were 
lost at this station from the effects of freezing, bat, owing to some defects in the float and float- 
box, some losses occurred. This gauge is now in good order, and is working w ithout interruptions. 

The new form of tide-gauge, with duplicate cylinder, reading box, &a., lent to the city of Provi- 
dence last summer, and put in the care of J. H. Shedd, esq., engineer of the Providence Water- 
Works, has been furnished for running another year. The record of observations will finally be 
turned over to the Coast Survey, though they were primarily undertaken for the local surveys, and 
the working-expenses are borne by the city. 

Several short series of tidal observations have boeu made during the seasou at other places iu 
this aection by bydrographio parties. These series, a^r being used for the adjustment of sound- 
ings, will be reduced and compared with those made at the permanent stations. 

Providence Harbor, R. I. — In the latter part of August my attention was called to some 
proposed restrictions in regard to water-space, and to the construction, then in progress, of a wharf 
or pier intended to project a thousand feet into the harbor from its eastern shore. Doubtless these 
changes were deemed by many residents as not likely to barm the large interests concerned in the 
present condition of the harbor. That view, however, was questioned by some, who doubted 
whether snch decided encroachments could leave the harbor unimpaired. This view is warranted 
by the almost general belief that too much caution caouot be exercised in regard to artificial 
stmctores in our harbors, and in general none are nowadiiys ventured upon without careful study 
of their probable effect upon present and prospective interests. 

At my request. Assistant Whiting, in September, examined, in a general way, the limits of the 
changes proposed in Providence Harbor, aud reported that they were such as ha^'e been by other 
cities invariably made the subjects of .special investigation. In conformity with this view of the 
panding matter the mayor aud harbor c^minictee of Providence subsequently asked for such a sur- 
vey, at the cost of the city, as might furnish data for an opinion iu regard to the effect of the 
proposed alterations. The desired survey will be made as soon as practicable in the coming 
spring. 

SECTION IJ. 

ATLANTIC COAST AND SEA-PORTS OF CONNECTICUT, NEW YORK, NEW JERSEY, PENNSYLVANIA, AXD 
DELAWAEE, INCLUDING BAYS AND RIVERS ; AND ALSO LAKE CIIAMPLAIN. (8KETCiiEa Nos. 4 xsu h.) 

Trianguhttion and Urography west of Pmtit Judith, R. I. — Under the direction of Assistant A 
M. Harrison, the determination of points for continuing the plane-table survey of the coast of 
Rhode Island, was taken np at Oreen Hill in the middle of June by Mr. W. H. Stearns. West- 
ward ftom Green Hill, at convenient intervals, stations were occupied between it and Watch Hill, 
the distance being about seventeen miles. Mr. Stearns closed observations with the theodolite at 
Watch Hill Bay on the 12th of August, and then was assigned for similar duty in Section I. 

The topographical survey was resumed by Assistant Harrison on the 7th of August at a station 
about half a mile west of Cross's Mills, and was pushed westward to include Charlestown Pond and 
Qnonochontaug Pond, with the details of roads and other features found within two miles aud a 
half of the coast line. A series of large, shallow lagoons is shown on the plane-table shei^t, as 
separated from the ocean h^ a narrow strip of sand-hills rising in some instances to the height of 
fifty feet. Back of these ponds the land undulates with a gradual upward slope, broken here aud 
there by a prominent hill, but merging finally, beyond the post-road, into wooded hills, difficult of 
H. Ex. 133 3 
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Oelineatiou. The frequent occuirence on tbia stretch of coast of inclosed depressions upon the 
slopes and among the hills, as remarked before, is a marked and interesting geological feature, and 
ai>ecial cai:& was taken ia representing them. 

Assistant Harrison was aided in this section and also in Section YI, where his part; passed 
tlie preceding winter, by Mr. Bion Bradbary. Field-work was closed on the coast of Rhode Island 
on the 4th of November, the progress of the season being, in statistics : 

AHles of shore-line surveyetl 62 

Miles of roads snrveyed 7.1 

Miles of creeks and ponds surveyeil 58 

Area of topography (square miles) 20 

The party of Assistant Harrison is now in effective order for resiiiaing work for Ihe winter on 
the Atlantic coast of Florida, near Mosqnito Inlet. 

Survey of Ncic Haven Sarhor, Conn. — Assistant R. M. Bacbe resumed field-work early in the 
spring, and in the conrae of the season determined by triangolation twenty-oae points in the im- 
mediate vicinity of New Haven. In June, a large part of the city-front adjoining the harbor was 
mapped with the plane-tu^blc. Subseqiieutly, the weeteni shore was snrveyed as low down as 
Oyster Point ami the eastern side of the harbor to include Fair Haven. The details, on seven 
topographical sheets of Inrge scale, embrace nearly eight miles of wharf and other shore-line 
features. Most of the outlay for this work has been defrayed by the city authorities; and one of 
the plane-table parties, directed by Assistant Bache. was made up entirely of members from the 
graduating class of the Sheffield Scieotiilc School, who volnnteered their services, without cost to 
the city. 

During the preceding winter and spring Assistant Bacbe plotted the soundings and completed 
the sheets of his ahore-liue and hydrographio survey of last year. That elaborate work includes the 
development of every known rock or ledge in New Haven Harbor. For the use of the city and the 
harbo-rcommission the results have beeu furnished ia large manuscript maps, and a duplicate 
showing the topography and hydrography has been prepared for the archives of the legislature of 
Connecticut. An extension of this survey will be prosecuted in the coming season, at the expense 
of the city authorities. Field-work for the present season was discontinued at the end of 
October. 

A'ew York Harbor. — The resnrvey of New York Harbor, to which some time has been devoted, 
under the direction of Mr. Henry Mitchell, was not, when commenced in the year tSTI, intended 
to include the entire port and its approaches, but only certain channels, shoals, and water-fronts, 
where changes for the worse had been reported by the Pilot Commissioners, and which changes had 
been noticed also by the Chamber of Commerce, As the work advanced, however, the necessity 
was seen for examining all the groand covered by the published chart which was based upon the 
very careful survey made about fifteen years ago. Doubtless it would have been expedient to test 
the former soundings at an early day, if known changes in the condition of the harbor had not 
been actnally reported. 

The examination now in progress, like the preceding survey, includes physical studies, designed 
to show the effects of changes both natural and artificial. 

My report of last year commented upon the increase of the Jersey Flats, and mentioned the 
fact that deposits by tidal action no longer take place in the middle of the Flats as formerly, but 
rest rather on the exterior slope, thereby encroaching continually upon the deep water of the main 
channel. Much of the shoaling, as made manifest by the survey, is artificial, and is due to the 
dumping of material dredged from the city slips and elsewhere ; but, exclusive of this, there is evi- 
dently tunch deposit brought to this locality by the streams. 

Since, therefore, the Flats serve no longer as a catch-basin for sediment, but merely the subor- 
dinate purpose of a tidal reservoir, there is apparently no good reason why they should not be 
turned to account for docks and commercial occupation, due caotion being observed in regard to 
the exterior limit of structures. To this end it was deemed important in the survey now in prog- 
ress to determine the proper enter limit of occupation. Observations were accordingly made on 
the currents to admit of comparison between the transverse corves of velocities and the normal 
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sections, tUe priucipnl object beiog to show that the line along which no abrasion uow takes place 
would be the safe limit of a quay-line where depths would not alter after walla are built. 

Observations of like character were extended by Assistant Mitchell, and under Lis direction 
by Snbassiatant H. L. Marindio and Mr. J. B. Weir, up the Hudson, in oonnectiun with carefnl 
sonndings in order to determine how the occupied harbor-lines of Sav York City and Jersey City 
have affected the chauuel, and at the same time to afford means for predicting the effects which 
would be consequent upon the occupation of the Jersey Flats. Changes contemplated by the New 
York City authorities in regard to the barbor-lines drawn after careful study by the United States 
AdWsory Conncil in 1857-58 wilt be kept under view in the investigation now pending. 

In the East River many observations were recorded for the use of the board of «ommissiouera 
on Brooklyn pier lines. There, the transverse curves of velocity were carried across the river and 
clearly showed the ill effect of encroachments made by the two cities upon this confined arm of 
the sea. There, also, landmarks establiabed by the commission of lS5T-'58 had been changed uu. 
der special legislative enactmeuts, and the commission now acting has merely to modify the old 
limits so as to iaclude receut encroachments, without increasing the difficulties of navigation which 
"were induced by the change. 

Two tidal-stations and one Jiundred and uiuety-t^eren current-stations were occupied by the 
party of Mr. Mitchell. The scbooHers Caswell aud Boicdtteh were used in this servioe.from the 
beginning of August until the middle of October. A synopsis of the statistics of work is 
appended : 

Observations oa currents ,. 13,501 

Angles determined 1, 941 

Number of soondiogs , 4,015 

Observations made late in 1872 at Gawanus Bay were, soon after their completion, discusseil 
by Assistant Mitchell. The identification of that bay as a fiord \a the natural result of the dis- 
cussion. His demonstration (Appendix No, 10) that the Middle Ground Shoal occupies the exact 
{tosition doe to it under the law of dynamical equilibrium, and which, though deduced from theory, 
is fully confirmed aa a fact by observation, is of special interest. The result shows that great 
harm may inure to commercial interests from such variations in shoreline as tend directly to change 
the conditions of this dynamical equilibrium. 

The detailed bj-drography done this season, under the direction of" Assistant Mitchell, is thus 
described in the report of Assistant F. F. Nes, who prosecuted soundings with a party in tbe 
steamer Arago : "After establishing a tide-gauge at Sandy Hook, erecting and determining tbe 
positioaa of signals, and setting range-stakes, lines of soundings were run to develop the apron- 
ing around Sandy Hook from Government wharf to the Hook Beacon, and also about a mile down 
the beach," 

"The hydrography of New York lower bay was then commenced and was prosecuted, as the 
weather favored, nnti} tbe 4th of September, when observations were taken up aud continued until 
the 19th, on the currents of East Biver, in conjunction with parties in the schooners Ca$tpelt aud 
Botcditch,'" 

In the early part of October, Assistant Nes made repeated attempts to resume soundings in 
tbe lower bay, but bad weather interfered and finally on the llth tbe steamer was disabled by the 
giving way of the crown-sheet of her boiler. 

In the Bast Biver, near the foot of Nineteenth street, on the New York side, and opiwsite *.u 
Oreeu Point, the British steamer Eashy struck on a point of rock on the 1st of August. Search 
was made at ouce, under the direction of the board of pilot commissioners, and by others, but the 
development proved tedious, tbe rock being small, though within two hundred yards of the water- 
line. Weather and tide favoring, in the latter partof September, Assistant Nes went to the place 
aud by a sweep of the dredging-line found the point on which the Eashy liad struck. A buoy, fur- 
nished by Commodore Trencbard of the light-house service, was placed ou the rock by the party of the 
Btemner Arago. Full information in regard to the danger, and a sketch showing the depth of 
water in its immediate vicinity, were at the same time furnished to the pilot commissioners. In 
East Biver Mr. Nes occupied seven stations at ebb and flood for determining tbe current. Tides 
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were observed at four stations between Saody Hook and the navy-yard. The sonndioga as made 
by tbe party were plotted and the resulting charts were forwarded to the OfBce. 

Assistant Nes was aided in this section by Mr. E. B. Pleaaauts, and, during part of Jaly, by 
Mr. W. B. French, who, on being assigned to another hydrographic party, was replaced byMr. W, 
T, Slant, of the Boston Institute of Technology. 

The general statistics of hydrographic work done this year in the vicinity of New York are : 

Miles run in soanding 280 

Angles measured . , , 2, 937 

Number of soundings 10,093 

During tbe preceding winter Assistant Nes conducted a hydrographic survey in Pamlico 
Sound, mention of which will be made under the head of Section IV. The steamer Arago has been 
repaired, and is now on her way with the party to resume work in that section. 

In connection with tbe physical survey of New York Harbor, it became necessary to retrace 
the water-front of Jersey City from Castle Point downward, so as to include the extensive struc- 
tures of the New Jersey Central Railroad Company at Commnuipaw and tbe docks and quays at 
Hoboken. A thorough resurvey between these limits, made in November, by Assistant H. L. 
Whiting^ shows extensive and important changes since the year 18C9. Within the last four years, 
part of the western side of the harbor has been occupied by some of the largest commercial depots 
of the country. 

The extension of wharves along the water-front, between Communipaw and Castle Poiut, was 
intended to be in conformity with barbor-lines established on the New Jersey side of the channel. 
Mr. Whiting's recent survey does not show that any special encroachments have been made on the 
channel-way, although the outer faces of the piers are not as true in alignment as it would be desir-- 
able or advantageous to have them. In round numbers, the area here occupied by solid filling 
since 1869 amounts to about three hundred acres. Thirty-four wharves, many of thorn extensive 
Btrnctnres, have been built within fonr years, making now a linear frontage of about five miles. 

Subassistaut H. M. De Wees was engaged in the survey near Jersey City, under the direction 
of Mr. Whiting. 

Of the artificial changes developed, by this examination, the effects, if any, upon the general 
conditions under which the harbor exists, or local effects consequent upon the changes, will be the 
subject of discussion hereafter. 

Survey of Earitan River, S. J. — This work, which had been deferred, for reasons stated in my 
preceding report, was taken up by Assistant F. H. Gerdes at the end of July, and was completed 
on the 2flth of September. The survey is represented by two plane-table sheets, one of which shows 
the Raritan valley and river, between Sayersville and New Brunswick; the other contains details 
of the survey of the South River and English Creek, which are navigable branches of the Raritan. 
At intervals, while the field-work was in progress, the channels of the river and its principal 
branches were sounded, and the data thus gathered was plotted on a hydrographic sheet to which 
the shore-line had been transferred. 

Early in October, Assistant Gerties proceeded to the Hackensack, and revised the survey of 
that river between the railroad bridges, where considerable alterations ha<t recently been made in 
improvements. Tbe soundings generally were made by Subassistant C. P. Dillaway, who con- 
ducted also tbe plane-table work on the branches of the Raritan, under the supervisiou of Ansist- 
ant Gerdes. Mr. \V. S, Bond was attached to tbe party as aid. Tides if^re observed at eight sta- 
tions while soundings were in progress. Twenty -six signals were erected by the party in the course 
of the season. The general statistics of tbe work are : 

Miles of sbore-line surveyed 23 

Miles of roads 28 

Area of topogi-aphy (square miles) - 10 

Signals determined in position 59 

Angles meaaored 720 

Number of soundings 8,367 
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The party engaged in this service vaa discharged on the 6th of Noremher. Assistant Gerdes 
then took op the computations and other office-work pertaining to the operations of his party> 
Subassistant Dillavay, who was employed -daring the preceding winter in Section TV, has been 
assigned to service ia Section VI. 

Geodetic connection. — lu March last Prof. G. M. Cook, in behalf of the State geological survey 
of Sew Jersey, requested that latitude and longitude might be determined at points along the 
boundary established in 1T74 between that State and New York, so as to facilitate the erection of 
additional monuments to mark the division-line. The geographical position of the eastern end of 
the line, on the west bank of the Hudson, was determined by Coast Survey observers several years 
ago, bat the western terminus on Carpenter's Point, at the couSuence of the Delaware with the 
NeveiBink Siver, was, until the present season, known only by the approximate determination uf 
the preceding century, when the boundary was traced. 

For determining the longitude of Carpenter's Foiut, Assistant G. W. Dean made the nsual 
arrangements. At his reqaest, the Western Union Telegraph Company, by its saperinteudent, Gen. 
Thomas T. Eckert, placed one of its lines at the disposal of the observers. Prof Joseph Wiulock, 
director of the Cambridge Observatory, co-operated by exchanging clock-signala by telegraph 
daring six nights with Mr. Edwin Smith, who was stationed at Port Jervis, near Carpenter's Point. 
The clock aud instrumental corrections at that station were ascertained by Mr. Smith, from one 
hundred and fifty-three observations on thirty-four zenith and circnmpolar stars, observed on 
twelve nights with the 46-inch transit, C. S. No. 5. 

For latitude at Port Jervis, seventy observations were recorded, using seventeeu pairs of stare, 
on seven nights, with zenith telescope Ko. 2. 

Azimuth was determined with transit No. 5, by one hundred and five observations upon Po- 
laris, at lower culmination, and ninety-one upon 32 Camelopnrdalis, at its upper culmination, all 
being referred to a meridian-mark about a mile aud a half from the station. Tlie t>eariug of the 
State line was determined by careful measurement of the angle between its direction aud the 
meridian-mark. 

Much favored by good weather at this station, the desired series of observations were satisfac- 
torily recorded between the 24th of May and the 23d of June. In these are incladed careful deter- 
minations of the magnetic elements. Mr. Smith observed on three days for the magnetic declina- 
tion. Two needles were ased in ascertaining the dip; and horizontal magnetic intensity was 
determiued, as usual, by recording the defioctions and vibrations of a suspended magnet. 

Litter in the season, the party of Assistant Dean was engaged in the determination of geo- 
graphical points in the interior, as will be stated more in detail under the head of Section VIII. 

Reconnaissance /or triantjitlation, Hudson Eiter to LaJce Champlain. — Beconnaissanee for tlio 
connection of the survey of Lake Champlaln with the triangulatiou of the Hudson Iliver, near 
Albany, was assigned to Assistant S. C. ^[cCorklc, after the completion of nervice which will bo 
mentioued under the head of Section IX. 

The line from Perry's Peak, in Massachusetts, to Yellow Pine, iu New York, determined in 
length by Assistant Blunt in 1860, was adopted as a base, and from this a scheme wns laid out by 
Mr. McCorkle to connect the primary triangnlation of the coast with the Adirondack and Green 
Mountain ranges, and from ttie height and isolated character of the peaks to he found in these 
ranges the scheme admits of extension to the boundary -liue, or even to the Saint Lawrence Hiver, 
as well as of expansion eastward and westward to provide for future necessities. The length of the 
lines will vary trom 18 to 70 miles, and the height of the stations above tide from 700 to 4,200 feet 
Points for an inner or sabordinate series of triangles were also selected, by means of which a con- 
nection can be effected with the triangnlation and survey of La£e Champlain. The scheme extends 
over the valleys of the Mohawk and Upper Hudson, and includes the region about Lake George 
and Scbroon Lake. 

The report of Assistant McCorkle describes the general character of the stations or summits 
selected, whether wooded or bare, and the facilities now existing for reaching them. In some cases 
much labor will be required to clear the stations, and in others roads must be partially opened. 
The people of the country traversed in the reconnaissance favored the operations of the party, and 
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the dtizeoB of Rutland promised to open, a roa<l to KilliDgtoD Poivk, tlie bigbent station of the 
series, wben a party might be ready to occupy it. 

Assistant McCorkle closed observations in this section at the end of October, and in now 
engaged in reconnaissance for triangnlation in Section VII. 

Topographs of -^^^ Ckamplain. — Progress has been matle in the detailed survey of the shores 
of Lake Ohamplain, by a party working with two plane-tables under the ditection of Assistant H. 
G. Ogdeu. The details mapped between the middle of July aud the middle of October, are on four 
sheets, which give all the topographical featuies within a mile of the water-line on tbe west side of 
the lake from Bluff Point southward to Jones's Point, and including Port Kent, Port Douglass, 
Valconr Island, and Willsboro* Point. On the east side of the lake, below Burlington, this survey 
includes the details on the eastern shore of Shelbum Bay. The month and part of the course of 
An Sable River are represented on one of the plane-table sheets, and on all the contour of surface is 
iudicated in the usual way by curves. The general statistics are: 

Miles of shore-line traced 45 

Miles of roads 69 

Miles of streams 19 

Area of topography (square miles) Hi 

Earlier in the season this party was engaged iu a survey which will be mentioned in detail 
under the head of Section YI. Assistant Ogden has resumed fietd-work there, and Sabassistant 
Andrew Braid, who aided him in work on the shores of Lake Champlain, has commenced hydro- 
graphic service with a party in Tampa Bay, Florida. 

Rydroffraphif of Lake Champlain. — Assistant Charles Juuken reacbed Alburg, Vt., on the IL'th 
of July, and, favored by the season, prosecuted soundings in the northeast arm of Lake Champlain 
until tbe 24th of September, when the hydrography was completed as far aa the United States 
boundary-line. The part sounded includes McQuam Bay and Alburg Passage from the north end 
of Butler's Island, aud also the lower end of Missisquoi Bay, Below Butler's Island the waters of 
tbe lake had been sounded in previous seasons as far to the southward as the Four Brothers. At 
that limit the work was resumed this season by Subassistant L, B. Wright, who extended the 
hydrography to the vicinity of Crown Point, essentially completing the lake hydrography. The 
narrow channel south of Crown Point will be developed in another season. 

During the temporary absence of Assistant Juuken, for service in another part of the section, 
the operations of his party were conducted by the aid, Mr. F. W. Ring. Subassistant Wright 
used the steamer Fatkomer, and wns aided by Messrs. E. H. Wy ville and \V. B, French. Tbe pre- 
vious occupation of Mr. Wright will be mentioned under the head of Section IX, in which quarter 
be is now preparing to resume work for the coming winter aud spring. A synopsis of statistics 
returned by the two sounding-parties on Lake Champlain, shows : 

Miles run in sonuding 1,'Joti 

Angles measured 10,46ti 

Number of soDudinga 52,617 

After completing the records pertaining to the hydrography of liuke Champlain, Mr. Jinikcu 
entered upon duty as dranglitsman, at tbe OflBcc. 

Magnetic Observationx. — The stations at Bnrlingteu anil Rutland, iu Vermont, aud at Sandy 
Hook and in Central Park, in New York, where magnetic observations had previously been made, 
were re-occupied in October and November last, by Dr. T. C, Hilgard, acting under tbe immediate 
direction of Assistant J. E. Hilgard. Magnetic declination, dip, and intensity, were determined at 
each station by observations made on three or more days. Observations for azimuth by the sun 
were also made. The results are given in Appendix No. 10. 

Tidal obsertiations. — The self-registering series at Governor's Island, iu New York Harbor, has 
been continued as usunl by Mr. R, T. Basaett, an experienced observer. He also makes, as here- 
tofore, occasional day observations, for comparison, with a box-gauge at Hamilton Avenue ferry, 
Brooklyn. The observations at New York, as stated in previous reports, are the bases for surveys 
aroond and near the harbor, relating to docks, bridges, tnnnels, dikes, and other structures, and it 
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18, therefore, desirable tbat all prospective tequirements for sach important nses slioald be fViJIy 
met. 

Anotber permanent station, at or near Sandy Hook, vonld be advautageoas for perfecting the 
tidal surrey of tfae waters connected with Sew York Harbor, and the establishment of a self-regis 
tering gaage for that purpose is onder consideration. 

Surrey of Fire-Island Inlet and Great South Bay, Long Island, Sew York. — For dorelopiug 
the marked changes which have been caused in this quarter by the action of the sea, Assiataut 
Charles Hosmer was detailed with a party, in June, to trace the shorelines, and in general to 
determine the alterations in cootonr and depth at Fire-Island Inlet and in Great South Bay. Field 
operations were commeace<:l early in July. Tbo triangnlation needfal for the shoreline survey 
rests upon two stations of the survey made some years ago, and points determined by Mr. Hosm er 
and his aid, Mr. B. B, Palfrey, sufBce for inclading about fifteen miles east and west of Great South 
Bay. Its north shore and indentations were surveyed from Couklin Poiut to a station about eleven 
miles eastward. The topography includes, also, seven miles of the western part of Fire Island, 
both sides of Fire-Island Inlet, and the islands in its vicinity. The inlet was sounded, and the body 
of the bay adjacent from JSicoU's Point westward to Conklin Point. This survey rests npon thirty- 
seven points, which were determined by occupying seventceu stations with the theodolite. The 
plane-table and hydrographic statistics are : 

Miles of abore-linc, including creeks 5*5 

Miles of roads 4!) 

Area of topography (stiuare. miles) liij 

Miles run in soanding 234 

Angles measured ' , 1,465 

Casts of the lead 38, 323 

Atisistant Hosmer discharged his party in this section at the end of October, and then resumed 
duty in Section V, where he had been engaged in the preceding winter, as will be mentioned in 
detail hereafter. 

Station-marks. — The periodic inspection of station-marks of the coast triangnlation at impor- 
tant localities, with a view to their preservation for future nses, has been continued by Assistant 
John Farley, 

In the course of the summer, the stations BloomfielS, in ilfew Jersey ; Terry and Montauk, on 
fjong Island, and those on Slielter Island miA fiarr/iiifr's/H^and, were identified, and new marks, meas- 
urements, and descriptions were made for their further security. The stations at Horton'a Point, 
Mattitvck, and Friar's Head, on the south shore of the sound, having been located on the summits 
of sand-hills, in order to obtain the elevation needful for observing across the sound with the 
theodolite, are lost, except for nrdiuary local surveys. The sand-dunes have moved on gradually . 
to the west and south, in the direction of the prevailing high winds, and the points which were 
occapied by the theodolite now correspond in place with the foot of the bills or dunes, but no 
marks are left to show the exact positions of the stations. 

Daring the last tblrty-five years, the sand-dunes on Long Island have moved at the v&U-. of 
hetweeo one and two feet per annum. Of the station at Friar^s Head, Mr. Farley reports that 
" the crest of the bill for the space of several acres has been blown away by winds to the depth of 
30 or 40 feet, leaving au immense chasm, and destroying, conseqnently, every trace of the original 
aspect of the place." 

Triatigulation near Barnegat Light-house, X. J. — The object of this work has been stated in 
previous reports. Being nearly in the meridian of Hudson Biver, which is traversed by a careful 
triangnlation as far north as Troy, and not far from the chain of primary triangles which passes 
through the valley of the Delaware, Barnegat has been brought into geodetic connection with the 
Utter, BO as to fnmish dat» for determining the exact length of a considerable arc of the meridian. 
Subassistant F. W. Perkins took the field early in July, and in the course of the season occupied 
Ave stations. At these, by the measurement of horizontal angles, the detailed survey of the coast 
of New Jersey was finely connected with the main triangulation, which of necessity in this section 
passes southward at some distance ft«m the sea. 
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Mr. J. F. Pratt served efficiently as aid in this party until the Ist of September, but, being 
then taken serionsly ill, he was replaced by Mr. F. W. BAag, 

The length of the triangle sides determined by the party varies from tea to twenty miles. 
Eight points were determined by angnlar measarements, of which the aggregate in the records is 
upward of two thonaand. Subasaistant Perkins had been previously engaged in work of which 
mention will be made nnder the head of Section VII. He is now on the way to resame duty on 
the Gnlf coast. 

Topography between Bamegat Light-House and MattahawJcen, A'. J. — Early in July, Assistant C. 
M. Bactte resumed field-service in this section, having been at the outset of the year engaged in 
duty which will be mentioned nnder the head of Section lY. 

After tracing the coast-line to a point about eleven miles below Barnegat Light, Assistant 
Bacbe mapped the interior shore-line, the opposite side of the bay and inland, the details generally 
as far as the road whteh runs parallel with the coast between Bamegat and Manahawken. Tbis 
ser\'ice occupied the main party until the 25th of October. A detached party meanwhile was 
engaged on the shores of Mullica 'River witii a plane-table iu charge of Snbassistant H. M. De 
Wees. The survey of that stream was resumed at the mouth of Bass Eiver, to which the former 
plane-table work was carried by Assistant Bache, and was extended upward to Green Bank. Mr. 
De Wees included also the vicinity of Port Republic, and all the ground adjacent to the navigable 
part of Mullica Eiver, which, within the limits of his survey, has a depth of about seven feet. 

Subasaistant H. W. Bache was attached to the party, and worked between Manahawken and 
Barnegat. The statistics of this season in the section are : 

Miles of shore-line surveyed 210 

Miles of roads ■ 102 

Area of toiiography (square miles) TOJ 

This party was employed during the preceding winter in duty which will be described under 
the bead of Section IV. Assistant Bache is now preparing to take the field for service in Section 

in. 

Hgdrograpky of Little Egg Harbor, N. J. — The development of Little Egg Harbor by sound- 
ings was resumed in the middle of Jnly, by a party under the charge of Subasaistant W. J. 
Vinal, with the schooner Bailey. At all favorable intervals of weather work was steadily prose 
cuted until the 5th of November, at which date the detailed hydrography had been extended north 
ward and eastward from Little Egg Harbor entrance to within a few miles of Barnegat. Further 
jirogress in that direction being impracticable, by reason of the severity of the weather, the work 
was discontinued for the season, it being evident that the outstanding hydrography could be more 
readily completed by passing the vessel through Barnegat Inlet in a future season. The work done 
by the party is continuous witb that reported last year. A summary of the additional hydrography 
is appended : 

Miles run in sounding 610 

Angles measured .■-.. 3,537 

Casts of the lead 87,270 

Mr. J. J. Evans served as aid in this party, and Mr, O. A. Morrison was detailed from the 
Office for temporary duty while the soundings were in progress. Thirty-six signals were erected by. 
thepatty, and a large number of objects were determined in position, to insure accuracy in plotting 
the soundings. 

The previous service of this party will be mentioned under the head of Section V, to which 
Snbassistant Yinal is about to return for hydrographic duty, which will occupy his party during 
the present winter and ensuing spring. 

Hydrography at New Castle, Del.— By means of large ice-breaking steamers, maintained by the 
General Government, the harbor of New Castle has in former years afforded refuge to vessels 
that wonld otLer wise have been cut tbrongh in the waters of the Delaware by floating ice. Of late 
years, however, the shoaling of the harbor has made the use of the ftall complement of ice-breakers 
impracticable. The depth of fifteen feet between the wharves at Harmony street and Delaware 
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street in the year 1828, was represented by only sis feet in 1B41, and the same place ib dow bare at 
low water. 

Late in May, when tbe town antborities had under consideration the extenBion of quays into 
deeper water, tbe aid of tbe Coast Survey was requested, for determining such limit and direction in 
wharf lines as might best preserve the depth required by sbipping at New Castle. 

Assistant Charles Jankeu, under my direction, in June, traced the shoreline of the Delaware 
Biver, adjacent to the town, and made upwards of three thousand soundings. These were plotted 
at ODce, and a copy of the resulting chart was furnished to the authorities. 

In August, Assistant Henry Mitchell, accompanied by Mr. Jutikeu, visited Kew Castle and made 
careful observation with reference to the proper limit in wharfage. The results, in the form of a 
chart showing the desired wharf line, and a report descriptive of the conditions held in view in its 
selection, were transmitted, early in September, to John H. Rodney, esq., chairman of the town 
commissioners. 

Through the courtesy of Colonel Eartz, of the United States Engineers, who had charge of 
Government works in the Delaware, Messrs. Mitchell and Jnnken were famished with manuscript 
charts showing the condition of Sew Castle Harbor in the year 1805, in 3837, in 1837, and in 1852. 
These, with the two Coast Survey charts of the harbor, gave a good physical history of the place 
for a period of nearly seventy years. 

The first piers, built in 1805, now lie within the occupied frontage of tbe town. The extension 
in 1837, of Elbow pier and Junction pier outward from the wbarffront proving injurious, parts 
of them were removed by the Government officers in 1835, since which time, although the water again 
deepened, the original depth has not been regained. Piers subsequently built on the plan intro- 
duced by Major Delafleld, in 1837, and intended to secure protection without creating any shoala, 
will, when tbe system is complete, give a harbor of refuge, with ample depth for shipping, at Xew 
Castle. In recent years, however, the decrease in depth of water was plainly due to the erection of 
a coal-wharf 690 feet long, which projects far out into the stream. The structure, by throwing the 
water-front and part of tUeharbnr into the dead angle of waves and currents, moved the low- water 
line, at an average, fifty feet further &om the town, and at one place, as much as two liundre<l and 
fiily feet, [at the same time decreasing the depth at many points by £ve feet ; and at some the con- 
seqaent decrease in depth was found to be as much as eight feet. The effect of the coal-wharf was 
to disturb the eqnjlibrium of the ebb and flood currents which traversed the marginal flats of this 
part of the Delaware,Biver, but the wharf served also tocatch all mud which the natural interchange 
of currents set;,iD, motion. 

Careful examination proved, however, that the wharf might have extended 400 feet from the 
shore, without producing the injury which was caused by making it 690 feet long ; and that tbe re- 
moval now of 290 feet from the outer end of the wharf would not, all of it, be of equal value in the 
restoration of the fiirmer good depth of water. A quay-line was therefore recommended restricting 
the extension of ordinary wharves, and suggesting the removal of 160 feet of the outer extremity of 
the coal-wharf. 

Shore-line survey of SchuyViillBitier, Pennsylvania. — ^Atter closing workfortheseasoaon the shores 
of Lake Champlain, and before proceeding to Section VI, where his party is now engaged. Assistant 
fi. O. Ogdeu traced the shore-lines of the Schuylkill River from its mouth, at League Island, and 
upward as far as Fairmonnt, at Philadelphia. Mr. R. B. PaKrey aided in this survey. The stretch 
of river is represented on two sheets, which show an aggregate of nearly nine miles of wharf-line 
in a total shore-line of about thirty-one miles. In general the levee-lines were taken as the water- 
limits, Mr. Ogden observing that the grass at high tide was in water, at some places, several feet 
deep. 

This work was closed on tbe 27th of Xovember. After sending tbe results to the Office, Assist- 
ant Ogden proceeded to Section VI. Mr. Palfrey, at the same time, joined a. Held party in Section 
IV. 

H. Ex. 133— i 



y Google 



26 BEPOBa; OF THE BUPBBiNTENDENT OF 

SBOTION in. 

ATLAMTIC COAST AMD BAV8 OF MAfiYLAMP AND VIEGIHIA, INCLUDING SEA-PORTS AND BIVERS. 
(Skbtcp No. 6.) 

Triangulation, Hampton Boada, and vicinity, Virginia. — The position of tlie ligbt-bonse on Tblmble 
Shoals, inside of Chesapeake entrance, and of others bailt on the Elisabeth Jliver gnbseqnent to 
the original survey of tlie approaoheg to Norfolk, not having been determined, Aafflstaot J. W. 
Donn vaB directed to connect the light-honses on Thimble Shoal, Craney Island, Lambert Point, 
and that at the naval hospital with the triangnlation ezecnted in previous jears. This doty wna 
in progress at the date, of uty last annnal report The work consisted in measuring a number of 
preliminary triangles starting from bases supplied by the old triangulation. 

Stations occupied 10 

Angles measured 320 

In the report of Assistant Donn it is mentioned that the points determined, in addition to the 
light-honses, were in such positions as to be of service to the hydrographic party of Acting Master 
Flatt, n. S. !N., who was then engaged in sounding the waters of Elizabeth Hirer. 

Shore-line survey of Elizabeth Biver, Virginia. — After determining i)oint« in the vicinity with the 
theodolite, Assistant Donn made a shore-line survey of the Elizabeth Biver and its principal 
branches. With a separate plane-table party, the aid, Mr. F. G. Donn, mapped the eastern branch 
and Tanner's Creek, while work was in progress by the main party on the southern and western 
tributaries. Assistant Donn traced anew the entire water- fh)nt of the cities of Xorfolk and Ports- 
mouth, and as the shore.line survey advanced, furnished points for the hydrography. The shore- 
line survey was completed by the 30th of February, when the party took up work on the James 
BiverV This winter a party will be detailed to fill in the topographical details for the chart of 
Elizabeth Biver. Assistant Donn and his aid traced 138 miles of shore-line and mapped six 
square miles of area. 

Eydrography o/Elieabeth Biver, Virginia.— Fot this work Acting Master Robert Piatt, U. S. N., 
Assistant Coast Sorvey, with his party in the steamer Btitb, put np aigoala in September, 1S72, 
and determined positions sufflcieot for the adjustment of soundings made in the following month. 
Subsequently other points and the entire shore-line were supplied by Assistant Donn, as already 
stated. Of two hydrographic sheets projected by Acting Master Piatt to join at the uaral hos- 
pital, one on a largo scale represents Norfolk Harbor, including the navy-yard. The other sheet 
takes in the chauuel between the naval hospital and Sewall's Point- Additional ebeeta, filled in 
the course of the spring and summer, represent the branches and tributaries of Elizabeth Uiver. 
The chart of soundings with accnrate shore-line is now complete, leaving the topographical details 
adjacent to the wator-line to bo mapped by a party which is now on the way for that service. 
Mr. J. B. Ada mson served as aid in the hydrographio party. 

As stated in my report of last year this service was assigned to Acting Master Piatt because 
the steamer Bibb was no longer available for duty in ofT-shore soundings. That officer has trans- 
ferred Jiis party to the steamer A. D. BaebSj and will be engaged during the present winter in de- 
veloping the hydrography of the Gulf coast in Section VI. 

The statistics of work in the hydrography of Elizabeth Biver are : 

Miles run in sounding 63S 

Angles measured 6, 709 

Number of soundings 51,101 

Topography and hydrography ofJamea Biver, Virginia. — In March, Assistant Donn resumed the 
detailed survey of the James Biver, with a party in the schooner Scoreaby. Field-work was joined 
at Warwick Biver, (Sketch No. 6,) to which point the survey had been advanced in the previous 
year. After completing the plane-table and hydrographic detaUs about Warwick Biver, the work 
has continued through Bnrwell's Bay and up to Jamestown Island. All the tidal estuaries of the 
main river are included in this survey, as well as the usual margin of topography and carefol 
soundings. In two seasons, the last closing at the end of May, Assistant Donn has advanced the 
final survey of the James Biver a distance of thirty-five miles above Newport News. 
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The following statistics pertain to the operationa ctf the present season : 

Miles of shore-line sarTeyed 110 

Miles of roads 119 

Miles of Btreome, not tidal 65 

Area of topography (sqaare miles) 60 

Miles rnnin Bounding 474 

Angles measured 3,250 

Nomberof soundings 23,143 

Mr. Donn noticed that in consequence of some dianges, probably nnasual in the condition of 
James Biver during winter, all the buoys from point of Shoal light-house to Swan Point had been 
forced out of their positions. 

During the summer this party was engaged in Section I, and is now about to resume field- 
work at Jamestown Island. Mr. F. C. Donn serred as aid acceptably throngboot the year, 

TieUtl obterveUtoni, — At Fortress Monroe, the self-registering gauge, which had been removed 
from its old position, on account of the destruction of the wharf, and placed in a new building of 
the Quartennastei's Department, in accordance with QeoeralBarry's orders, worked badly on account 
of the frequent stoppages of its pendulum-clock by the Jars of steamers in striking the wharf. It 
was therefore deemed best to substitute a gauge of the new form, furnished with duplicate cylinder, 
reading ^paratns, &c., and baring a clock with a balance instead of pendulum. This has been 
working only a short time, but seems to promise well for preserring tbe series of observations at 
this important station. 

AtUaUie Ooast Pilot. — The work of compiling sailing-directions for the Atlantic coast, and their 
verification, was continued during the season by Assistant J. S. Bradford. In the schooner Pali- 
nnras he proceeded, in Kovembcr, 1S72, to examine Chesapeake Bay and its tributary rivers. The 
nnasual severity of the winter very much retarded the progress of the work, the vessel being at 
one time hold fast by ice in the harbor of Norfolk. Good progress was, however, made, and final 
sailiog-diiectious have been prepared for the bay itself, and for entering the Elizabeth, iN'ansemond, 
James, York, Fiankatank, Bappahannock, Potomac, West, South, Severn, and Magothy Bivers, on 
the west side of the bay. On the east side of the bay, the examinations include Tangier and Foco- 
moke Sounds, and the Annemessex, Manokin, Wicomico, ^antiooke. Little Oboptank, Sassafras, 
and Elk Bivers. Sailing-directions for all the channels of the Fatapsco up to Baltimore wore also 
prepared. 

In atldltion to tbia work, Mr. Bradford made complete surreys of Cherry-stone Inlet, and Old 
Plantation Creek, connecting the survey of these streams with that of the adjacent shores of tbe 
bay, and developing important changes in the channels, caused by the washing away of the Chesa- 
peake shores in that vicinity. Work was closed for the season about the middle of Jtiue. On the 
3d of July the Palinnms left Baltimore for service on the coast of Maine, mention of which has 
been made under the head of Section I. 

Magnetic observations. — Tbe series of observations made yearly, since 1800, for determining the 
magnetio declination, dip, and horizontal intensity at the station on Capitol Hill, was repeated in 
June of tbe present year by Assistant Charles A. Scbott, chief of the computing division in tbe 
Coast Survey Office. Some years having elapsed since local observations were discassed, Mr. Schott 
renewed investigation with a view of developing the secular changes by Including data not attain- 
able until now, and even now not as far advanced in the series as could be desired. The reanlts 
Hhowtbat the magnetic declination la the District of Columbia will probably continue to increase 
for some years. Local distorbances there are known to be considerable. 

Reoonnaiaaance for triangulati&n jtt liaryland. West FiVpinio, and Peniujrlminta. — In pursuance 
of instructions. Assistant A.T.Mosman, after completing tlie astronomical work assigned to him in 
Section ly, proceeded to Winchester, Ya., and resnmed reconnaissance for the geodetic connection 
where it was suspended in Kovember, 1872. He was employed on this duty daring June and July, 
and fh>m September 3 to November 8. The month of Aagast was passed in Section YII in assist- 
ing in tbe romeasurement of the Atlanta Base, under the charge of Aasistant G. O. Boutolle. 

Tbo reconnaissance extended over the country lying between Camberland, Oakland, and 
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ClieatBiveroDthesouth, and Bedford and Hillsborough, Pa., to the north. Tovardthecloseoftbe 
season a partial reconnaiaBance was made to the ridges, and facilities forcanying on the work from 
HillBboroagh to the Ohio Bivor. The scheme 80 far laid oat extends from Harper's Ferry to the vicinity 
of Waynesboroagfa, Pa., and consists mainly of qnadrilaterals, the lines varying in length from fifteen 
to sixty-five miles. It was intended that the scheme should follow the thirty-ninth parallel, but, 
although the monntain-ranges on that line are somewhat the highest, the examination of the pre- 
vious season showed that the restriction was impracticable. In consequence the scheme was laid out 
between the thirty-ninth and fortieth parallels, and has been continued to the westward within those 
limits. Assistant Mosman spent June and July in a thorough examination of the moantains betweeii 
Cnmberland, Md., and Bedford, Pa., on the east, and of those between Morgan town, in West Virginia, 
and Mount Pleasant, Pa., on the west. This region is unfavorable for long lines of sight, the monn- 
tain-chains being only four or five miles apart, all, moreover, running nearly parallel in a northeast 
and sonthwest direction, with no prominent peaks, and all are heavily wooded on their snmmita. 

On the retnm of Assistant Mosman from Georgia, the country, as far sonth as Oakland, waa 
examined in the hope of finding longer lines'and better-shaped triangles by bending the chain more 
to the southward. The tract around Oakland, and westward to the Cheat River, was found utterly 
impracticable for the triangulation, for although very high, Oakland being 2,700 feet above the 
sea, it is a glade country filled with mountains of moderate elevation, and all heavily wooded. No 
prominent peaks there afford a view, in any direction, of more than ten or fifteen miles. 

A reconnaissance was also made of the Laurel Mountains, north of the Cheat River, the most 
westerly range of the Alleghaniea, bat with no success, except so far as to make available the gap 
where the Youghiogeny breaks through the range, for connecting Ragged Mountain with the hills 
in the valley of the Monongahela. 

Between the western line of the scheme reported and the Ohio Kiver the country is one vast 
platean, in which the streams have cut deep channels, so that the range of hills are nearly of the 
same height, and consequently are very unfavorable for long lines, in triangulation. 

Assistant Mosman found the work very laborious. The only means of transportation was by 
wagon and horseback over a region which bad few roads and most of them rongh, and in which 
many of the summits were heavily wooded, so that, to avoid the expense of cutting lines of sight, 
the view and the approximate angles could only be obtained by climbing treea. His previous oc- 
cupation will be stated under the head of Section IT. 

SECTION IV. 

(Skctck 

Latitude and magnetic eletnenta. — At the end of March, Assistant A. T. Mosman commenced a 
series of observations for latitude, at a station near the north end of Knott's Island, Ya. Owing 
to the prevalence of cloudy weather, the series desired was not completed until the 21st of April, 
when tbe party returned to Norfolk and was transferred to the mountain region for reconnaissance, 
as stat«d under the head of Section III. 

The magnetic elemeoto were determined at Knott's Island' while observations for latitude 
were in progress. The records and field computations pertaining to this work were receive<l at the 
office early in May. Ten nights were employed for the determination of latitude, and the usual 
number in ascertaining the magnetic declination, dip, and intensity. Similar observations were 
recorded by Mr. Mosman at another station in this section, as will be stated presently, and also at 
a station in Section V. 

Triangulationf Currituck Sound, Virginia and North Carolina, — In view of the importance of the 
connection between the primary triangulation of the Chesapeake Bay and the Bodies' Island Base, 
constituting a part of the arc of the meridian from Principio to Ocracoke tight-honse, it was deemed 
advisable to coutinue the scheme of verification commenced by Assistont Richard D. Cutts in 1869 
and described in my report for that year. Accordingly', instructions were issued to Assistant B. 
E. Halter to take np the work where it was left off and to obtain another comparison of distance 
and direction farther to the southward. 
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Assistant Halter reached Norfolk and organized his party early in January, but owing to ice 
and bad weather did not get into camp and iairly ready for work i;intil the latter part of the month. 
Starting firom the triangle side, Coffee Point-Tkree Sisters, abowD on Sketch No. 9, the triangnla- 
tioa was extended down tbe 8onnd, by a series of quadrilaterals, to Thoroagbfare Station, where 
second jnnctiOD was effected with the old work. The results of the comparisona were entirely satis- 
factory. 

The progress of the work was greatly interfered with, throngbont Febmary, by the ooasnally 
cold and stormy character of the weather. The operation waa completed and the party broken np 
by the middle of July. The following are the statistics of the work: 

Signals erected 14 

Stations occapied 11 

Angular measnremeuts 3, 978 

AssistaDt Halter was aided in the field by Mr. C. L. Gardner, who erected nearly ail the signals 
and duplicated the records. 

During the winter and ensaing spring, this party will be engaged on tlie shores of Pamplico 
Sound. 

Satteras ShoaU. — On a shoal spot, the existence of which was generally unknown until it was 
developed by Acting Master Bobert Flatt, Assistant Coast Surrey, in his thorough surrey of the 
dangers to navigation in passing Gape Hatteras, the steamship General Sedgwick struck, in March 
last, while on a voyage to New Orleans. The oGQcial notice of the accident waa accompanied with 
notes Of the estimated position of the vessel, consistent with the supposition that the lump in 
qnestioD bad not been traversed by either of the many sonndiug- lines run by the party of Acting 
Master Flatt. In couseqa a the steamer Endeavor was temporarily assigned to his command, 
and, with that vessel, in May, he subjected his previous souudings to the severest test in the reported 
vicinity of the shoal. An observer with a theodolite was sent to Cape Hatteras light-house, and 
flags were placeil at the outer slough buoys, both of which, having somewhat shifted, were carefully 
determined in position. The Etideacor^ theu moving into the supposed position of the shoal lump 
on which the General Sedffwick had struck, found eleven and twelve fatboms. At the same time au 
observer, stationed by Acting Master Piatt at the mast-head, bad in view that small shoal and other 
spots of broken ground known by developments in the previous survey. The result of this exami- 
nadou is gratifying, as it fully confirms the confidence felt in accepting as final the chart completed 
last year by Acting Master Flatt to show the dangers in the vicinity of the Hatteras Shoals. 

Latitude. — Observations for determining latitude were repeated by Assistant Mosman at two 
stations on Portamoath Island, N. 0., between the middle of February and the middle of March. 
The stations are distant from each other rather more than half a mite, and both are connected with 
tiie base line of the triangulation of Pamplico Souud. Eight nights were employed by the party 
at one station and six nights at the other, with the zenith telescope No. 2. The micrometer value 
was carefully determined in the usnal way. 

Mr. Mosman bad been previously engaged in astronomical duty, aa will be stated under the 
head of Section V. 

Triangulation of Pamplico Sound, North Carolina. — The triangulation of Pamplico Soundhas been 
continued without intermiaaion siuce the date of my last anunal reporL la parsuance of itistruc- 
tions, Assistant Q. A. Fairfield organized bis parby early in December, 1S72, and remained iu the field 
during the summer and fall mouths. He is still at work, and will prosecute the triangulation 
during the coming winter and spring. This course was deemed advisable in order to avoid loss by 
tuang, as soon as possible after their construction, the high tripods and signals erected for observing 
across the sound. With a single exception, the party has so far escaped sickness. 

The progress of the work was considerably delayed by the difSculty iu obtaining lumber, and 
the coal required for the steamer Hitchcock, which ia in' service for the tranaiiortation and 
accommodation of the party, and by the long distances which it was necessary to rnn for coal and 
provisions. 

Four seta of primary tripods and scaffolds were erected, one at each of the stations of Hog 



y Google 



30 EEPOET OP THE STJPBBINTENDENT OP 

Ifiland, Egg Shoal, Onlf iBland, and Long Shoal Point, ranging in height from 51 to 59 feet On 
each of these tripoda high poles were set np and secured, to be observed open as signals. The tin 
cone on the top of the pole at Lcng Shoid Point was 111 feet above the groand. At Hog Island 
the pole was a hollow tin tube, seonrod by three seta of wire gnya. This stood until Jane 17, when 
a ver; violent sqaall crosbed the tnbe and the pole fdL Iron pipe was thereafter snbatitated for 
the tin tubes, and so far with entire success. The structnres at the stations are believed to be now 
so firmly erected as to be able to withstand the most violent gales to which the sonad is subject. 
It will be readily understood that on the character and permanency of the hi^ tripods, scaffolds 
and signals much depends in the triaogDlation of so wide an expanse of water as Pamplico Soand, 
the shores of which are rarely more than two or three feet above high-water mark. Several of the 
triangle sides exceed twenty miles in length. 

The observations at the primary stations, Stcan Qwirter, Royal Shoal, and OeracoltB li^ht-hoUsef 
have been completed, and those required at Egg Shoal nearly so. 

The secondary trJangulation as far eastward as Bluff Point has been finished. In the execn^ 
tlon of this work tripods and scaffolds were erected to enable the observer to overlook the high 
grass of the marshes over which the lines passed. 

Assistant Fairfield mentions with commendation the services rendered by his two aids, Messrs. 
B. A. Golonna and W. B. Palrfleld. The former erected all the tripods, and during the temporary 
absence of Mr. Fairfield in June, occupied Bloff Point and made part of the observations needed 
at Swau Qaarter and Boyal Shoal Stations, The statistics for the year are as follows : 

BignaU erected 19 

Stations occupied 10 

Angles measured ." 78 

Points determined - 16 

Single observations.. 3,170 

Topographs of Hu Pwngo Biver, ifortk Carolina. — On the 12th of December, 1872, Assistant F. W. 
Dorr again took charge of the Beteel, a worn-out steamer, which, as a hnlk, has been some time nsed 
for quarters in the field operations of this section. His plane-table party was organized at Washing- 
ton, K. C, and started for Pungo River, iu the old vessel, ou the 6th of January, the excessive cold 
of the preceding month having frozen the Pamplico from shore to shore. Head winds and storms 
kept the Setzel a week on her short passage, bat by the middle of Jannary the survey was resumed 
in the upper part of Puugo Biver. Assistant Dorr had previonsly mapped the shores of the 
river as high np as the mouth of Fnugo Greek and Duran'a Point. From those points, in going 
northward, he traced the shore-lines of the large, branching tributaries known aa Pnngo Creek 
and Pantego Creek, and many smaller streams. The numerous roads which traverae the vicinity, 
and all natural features nenr the shores of the Pungo, were included in the survey. A snmniary 
of statistics ou the plane-table abeet shows : 

Miles of shore-line surveyed ". 138 

Miles of streams 209 

Miles of roads 202 

Area, including river (square miles) 110 

Assistant Dorr was efficiently ^ded in this work by Mr. W. E. McGliutock. Under the head of 
Section I, mention has been made of the sabseqnent operations of the party. 

The survey of the Pungo Elver was completed at the end of April. Early in May the revenue- 
cutter Stevena, Capt. 0. A. Abbey, to whom the snrvey is indebted for many acts of courtesy and 
assistance, took the Setxel in tow, and, as desired, left the hoik at Bdenton, where it will be avail- 
able for the use of a party iu the survey of Ohowau Elver during the present winter. Before leav . 
ing the section in May, Mr. Dorr made a reconnaiesanoe of the lower part of that river in Order to 
facilitate the prospective operations. 

Sydrographtf ofPanplioo Sound, Hf^orth Carolina.— With the steamer Arago, the party of Assistant 
P. P. yea started on the 7th of DeoembeTf 1872, to resome tlie hydrography of Pamplico Soand, but, 
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in passing from Baltimore BODtbvard, by the line or inland navigation, the vesael vas frozen np in 
Citrrituck Sound. Continued severity of weather in Jannary opposed the expected progress, hut sig- 
nals 9^6 set np and determined in position, and sonndings were resamed by the middle of that month. 
The work done is contained on three hydrographio sheets, one of which develops the waters of 
Oroatan Sonnd as fu np as Groatan Light. Another shows the hydrography of the lower part of 
Boanoke Sonnd. On the third sheet the hydrography of Famplico Soand was continued from Long 
Shoal Light, north wartl, toa junotioii with sonndings made and plotted on the two preceding sheets 

In reference to Groatau Sound, Assistant Sea reports : " I fonnd that off Pork Point there was 
a hnlt near the channel, in nine feet water, with less than three feet on the halk ; and that others, 
seven in all, fllled with stone and sunk during the war, remain as they were then placed. On these 
the depth of water is now from two and a half to seven feet The positions of all were accurately 
determined, and soundings on and around them were carefully made and recorded." 

Finding noticeable changes in the vicinity of the Roanoke Marshes, Mr. Kes erected signals and 
carefully traced the shore-lines. Jackson Island, formerly known, has been entirely washed away. 

Subassistant U. P. Dillaway was attached to this party, and Mr. E. B. Pleasant served as aid. 

All the buoys, twelve in number, within the working limits, were determined in position and 
marked on the chart. The tides were recorded at three stations between the middle of December 
and the middle of May. Other statistics of the work include: 

Miles run in sounding S33 

Angles measured.... 6,304 

Number of soundings 46, 786 

Assistant Nes was employed in Section II, during the sammer, but is again engaged in pros- 
ecuting the hydrography of Pamplico Sound. 

Topographs of Core Sound, Iforth CaroUaay~-'Foz the detailed snrvey of the shores of Oore Sonnd, 
Assistant C. T. lardella took the field on the 13th of Jaunary. After identifying two points which had 
been determined in the triangulation of the lower part of Pamplico Sonnd, Mr. lardella commenced 
operations at Cedar Island, (Sketch No. 7,) and extended the triangulation southward and west* 
ward through Core Sonnd, as far as Bell's Point, on the lower side of Jarrett's Bay. In this pre- 
liminary work, eleven stations were occupied with the theodolite. At intervals, as changes of 
weather permitted, during a very inclement season, the plane-table survey was prosecuted within 
the limits of the triangulation. This w^rk includes both shores of Core Sound, and on the inuer 
side defines tlie entrances to Thoroughfare Bay, Nelson's Bay, Brett's Bay, and Jarrett's Bay. The 
plaue-table sheet joins with one which was also fllled this season by Assistant C. M. Bacbe, and to 
which further referenoe will be made presently. Assistant lardella was aided by Mr. W. C. Qodg- 
kins. His party used the schooner Dana. 

At Cedar Inlet, about two miles from the anchorage of the Datia, the Italian barque Lorenxo 
Yalerio went ashore in a heavy northeast storm, on the 30th of April. Mr. lardella immediately 
started for the place and found that the captain and crew were in imminent peril. The sailing- 
uaster of the DaiM, Mr. John F. Abbott, at the risk of his own life, boarded the Italian vessel nvm 
shore in a small twat, though it was several times upset in passing through the breakers, and, after 
laboring several hours, brought ashore a raft with water, provisions, and sails for the shelter of the 
captain and crew, who were safely landed toward evening. Next day, by direction of Assistant 
lardella, the sailing-master took the boat of the Dana and landed the captain and his mate at 
Beaufort, where arrangements were made for floating the vessel. The statistics of work done by 
this party on the shores of Oore Sound are : 

Miles of shore-line surveyed 60 

Miles of streams 20 

Miles of roads » 41 

Area (square miles) 48 

The working-season at the north was passed by Mr. lardella in service which has been noticed 
under the head of Section L During the winter he will be engaged in filling in the topography of 
the shores of Pamplico Sound, in Section lY. 
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From the soutliera limits reached by Mr. lardella, the snirey of Gore Soaod was extended 
towanl Besafort, by Assistant C. M. Bache, the topography being carefully joined with the work of 
this season as well as with the previoas sarvey of Beaufort Harbor. Sabassistants H. M. De Wees 
and H. W. Bache were attached to this party, and as8i8ted>l80 in its operations, later in the year 
in Section II. The plaue-table|8arvey of Core Sonndjwas^closed on the lat'of June. The follow- 
log is a synopsis of statistics from the^report of Assistant Bache: 

Miles of shore-lino^ surveyed 127* 

Miles of roads 117 

Area (sqnare mites) 59 

The pfui:y of AsBistant Bache is now engaged in a detailed plane-table survey in Section III. 

SECTION V. 

ATLANTIC COAST AND SEA-WATER CHANNELS OF SOUTH CAROLINA AND QEOBGIA, INCLmjING 
SOUNDS, HAEBOE8, AND RIVERS. (Sketch Ho. H.) 

Hydrography of Cape Fear Eiver, North Carolina. — In continuation of his previoas work at the 
Cape Fear entraaces, Subassistant W. L Vinal was directed, in November, 1872, to organize a party 
fur service in the schooner Bailey, and to develop the channels of Cape Fear Biver as far np 
as Wilmington. Signals were put ap in the latter part of tbe following month, but the nnaaual 
severity of the weather during last winter mnch retarded the progress of operations. The work 
done at favorable intervals, closing at tbe end of May, was returned to the Office on five sheets, 
which represent, besides the depths of wat«r in the course of the river, tbe oumeroae artiOcial 
obstractions, such as ballast-rocks, rows of hea^-y piling bare only at low water, railroad iron, 
and other impediments intended to obstruct the ordinary cbarmel during the war. Advantage 
was taken by Mr. Yinal of the presence of tbese obstacles. Signals were set on them for the 
measurement of angles needful in plotting the soundings. 

Toward the close of the working season in the section a reaurvey was made of the Hacard 
channel, showing that its direction bad changed considerably since April, 1872. At the request 
of the otBcers of the Engineer Corps United States Army, engaged in constrnctioos for maintaiuing 
the channels near Gape Fear, Subassistant Yinal marked the Seward channel by four buoys, to 
facilitate the investigation of future changes in that passage. 

Captain James Carson, of the revenue-cutter Seward, kindly afforded aid to further the opera- 
tions of the surveying party in the schooner Bailey. Four tidal stations were occapied while the 
hydrography was iu progress. The general staCistics of work done this season in the Cape Fear 
Biver are : 

Miles ron iu sounding 362 

Angles measured 3,829 

Nnmberof soundings 38,470 

Under Section II, mention has been made of work prosecuted by Subassistant Vinal daring 
the summer, in which, as also in the survey of Gape Fear Biver, he was aided by Mr. J. J. Evans. 
The party is now eugaged in soundings near the bar of Beaufort Harbor, North Carolina. 

Coast measurement, trtangulationf and topography below lAttle River^ South Carolina. — The meas- 
nrement and survey of tbe interval on tbe coast of South Carolina, between Wiuyab Bay and 
Little Biver, have been completed by Subassistant O. H. Tittmann, This season the work 
was resumed at Little Biver in Janaary, and was carried southward and westward to meet the 
survey of 1S72, which started firom Winyah Bay and followed the coast in a northeasterly direction. 
The junction was effected toward the close of April. 

A base was measured on the west side of Little Biver, and From this the triaugulation was 
extended across the inlet, and so far to the eastward as was necessary to adjust the survey of Mr, 
Tittmann to that executed iu 186Q ; and, also, to tbe westward as far as practicable. For tbe 
purpose of verifying tbe direction of the lines, an astronomical azimath was observed at Battery 
station, and that point was connected with the triaugulation. 

^t the terminal point of tbe last triangle to the westward the direct measarement of the coast 
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W88 commeDced, and waa carried along the beach by' means of a saccession of lioea and trauafero 
of azimuth to the station where the operation was aaspended in the previona year. 

The measuremeot was made with a Stackpole tape, 15 met«rs in length, having at the forward 
end a handle attached to a steel spring, by means of which a uniform strain waa applied to the 
tape. It was adjusted on tripods, and its temperature, inclination, and alignment were secured 
by a thermometer, a Locke band-level, and a Canella magnetic theodolite. With important 
improvements, the apparatus was similar to that described in the annofd report of 1869. A speed 
of half a mile per hour was readily maint.iiued while the measurement was in progress. The 
details of this work are : 

Stations occnpied 24 

Angles measured 74 

Miles of beach measurement 15 

At the same time that the operations jnst referred to were going on, a topographical survey 
of the coast was made, including Little Biver and the different inlets, and of the country and 
roads immediately back from the line of coast. During the progress of the survey, the position 
of certain marks and ruins, said to be on the boundary line between Korth and South Carolina, 
were fixed and desiguated on the plane-table sheet. The statistics of topography are : 

Miles of shore-line traced, ioclading rivers and creeks 133 

Miles of roads 48 

Area sorreyed (square miles) 46 

Messrs. D. B. Wainwrigbt and E. H. Wyvill served as aids, and the former made a considerable 
part of the topographical snrvey. 

After closing this work, Sabassistaut Tittmann was detailed for service ou the western coast, 
operations ou which will be described nnder the head of Section X. 

Topography and hydrography of North Santee and South Santee River, South Carolina. — With his 
party, in the schooner Caswell, Assistant W. H. Dennis commenced the survey of North Sant«e 
River, in the latter part of December, 1872. The bar has only 6J feet on it at high water, and 
conld be crossed by the vessel only under the most favorable circumstances. 

After joining work with a sheet filled in the previous season, Mr. ]>ennis surveyed the course 
of the river to a distance of eleven miles, and mapped the topographical details between the main , 
branches and north and south of the shore-lines, inclading also the lower part of South Island. 
The main road from Charleston to Qeorgetown, S. 0., was taken as the western boundary of the 
survey. Snbsegnently, the South Santee and its branches were included within the limits of work. 
All the water-coarses adjacent to the completed topography were carefully sounded. It is noticed 
in the field-report that some of the numerous rice-fields, which were of necessity traversed by the 
plane-table party, having been uncultivated for a few years, are now covered by a growth of vinea 
and canes, so as to be almost impassable. The soundings made, in the aggregate upward of thirty- 
two thousand, were checked by nearly a thousand measured angles. Mr. Bryant Godwin joined 
the party early in February, and aided in the plane-table work and hydrography until the close of 
work, on the lltb of May, when the vessel was sent to Baltimore. The topographical statistics 
are: 

Miles of shore-line traced 171 

Miles of roads 115 

Area of topography (square miles) 106 

Field-work and hydrography will be continued dnring the winter in this section, by Assistant 
Dennis. The operations of his party daring the summer have been mentioned ander the head of 
Section I. 

Topography of Sea Islands, South Carolina, — The detailed plane-table snrvey of the sea islands 
ac^acent to the mouth of Coosaw River, at the bead of Saint Helena Sound, was resumed by Assistant 
Charles Hosmer, at the end of November, 1872, with a party in the schooner ff. M. Baehs. Un- 
der favoring conditions of weather, the service assigned to the party in this section waa completed 
by Uie middle of April. The operations inclnded also the sounding of the water-passages within 
H. Ei. 133 5 
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the topographical limits. Two plane-table sheets, retarned to the Office by Assistant Hosmer from 
tlie field, show the hydrographic development of Ashepoo Biver and ita branches, the lower part of 
the Combahee, seven miles of the course of the Goosaw, and parts of all the smaller streams that 
enter at the head of Saint Helena Sonnd. Assistant Hosmer was aided by Mr. B. B. Palfroy. The 
statistics of work are : 

Miles of shotp-Iine of rivers 119 

Miles of creeks and mu^h oatlines 250 

Miles of roads 75 

Area (sqnare miles) 88 

Upwards of twelve thousand sonndings were made and recorded for developing the cbannels 
throngh the varions water-courses that came within the limits of field- work. ^ 

Assistant Hosmer is now prosecuting a detailed survey near Savannah, Ga. Dnring the sum- 
mer he was enga^d in service, of which mention was made under the head of Section II, 

Latitude, — Assistant A. T, Mosman reached thia section at the end of December, 1872, and 
without delay resumed observations, in continuation of the series recorded list year, for the deter- 
luination of latitade at Butler's Station, on Saint Simon's Island, Georgia. Two instruments were 
employed, zenith telescope Ko. 2, and the meridian telescope No. 7, and with these an aggregate of 
ninety results were found on thirteen nights. Time observations were recorded daring nine nights, 
and the nsnal sets were registered for finding the micrometer valae. Mr. Mosman completed obser- 
vations at this station on the 27th of Jaanary. His subsequent occupation has been already men- 
tioned. In August be assisted in the measurement of the primary base-line near Atlanta, Oa., 
mention of which will be found under Section VII. 

SECTION VI. 

ATLANTIC AND GULF COAST OF THE FLOEIDA PENINSULA, INCLUDING REEFS AND KEYS, AND THE 
SEA-PORTS AND RIVERS. (Sketch No. 9.) 

Triangutation, Atlantic Goatt of i'torida.— The triangulatioD along the Atlantic coast of Florida 
was continued during the past season nnder the direction of AssiBtaut A. M. Harrison, and was 
extended from the headwaters of the Matanzas Biver southward, to include Halifax Biver, for a 
distance of sixteen miles. That points required for the topographical survey might be determined 
before the arrival of the plane-table party, Sabassistant J. N. McClintock was sent early in Novem- 
ber, with directions to take np the triangnlation where it was left off at the end of the previous 
season, and continue it to the aoathward. Mr. McClintock began field-work December 1st, and 
after a personal interview with Mr. Harrison, who reached Saint Aagastine on the 5th of January, 
the triangnlation was continued southward until the 26th of March. During the latter half of the 
season Mr. McClintock assisted Mr. Harrison in the detailed work, which was prosecnted with the 
sloop Steadfast, the vessel bailt for the accommodation of the party operating in this section. 

The progress of the work during December and Janaary was somewhat delayed by the difficulty 
of obtaining transportation for oamp-fixtures and lamber, and especially by the necessity of open- 
ing most of the lines of the triangutation observed to the northward of Halifax Biver. Thedensely- 
wooded section known as the " Barrier "" is now passed, and greater progress will be made hereafter 
in advancing the survey toward Cape Canaveral. The statistics of the work are as follows : 

Stations occupied 18 

- Signals observed upon 21 

Observations with theodolite 3,930 

Subassistant McClintock was subsequently engaged in Sections I and II, and is now under 
instructions for duty in Section IX, 

Coatt topography hetloee^^ Matamaa Inlet and Halifax Bitter, Florida. — In the middle of the 
.Burrwi*, which has been mentioned in preceding reports, Assistant Harrison resumed the detailed 
survey of the Atlantic coast of Florida this season, and going southward extended the votk 
sixteen miles. The resulting sheet shows the npper part of Halifax Biver and its tributaries, and 
all the water-oonrsea, as well as the road, which mtiB evenly within three miles of the AUantio 
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coast in that vicinity. The stretch thus developed ia known as Graham's Swamp, and is traversed 
by Balow's Gfeek and Smith's Greek, both of which are northern tribntariea of Halifax River, 
Part of Tomoka Greek, another tributary, coming from the aonthward and emptying into the liver 
near its bead, is also inoladed in the survey of this year. 

Mr. Bion Bradbary served efDciently as aid in the plane-table party, and, nnder the personal 
supervision of Assistant Harrison, mapped most of the ground included in the operations of this 
season. The statistics of topography are : 

Miles of shore-line surveyed , 81} 

Miles of marsh, creeks, and ponds 173 

Miles of roads 29 

Area (square miles) i 54J 

Under the bead of Section II, mention has been made of the occnpation of the party of Assist, 
ant Harrison during the summer. Points have been determined along the Halifax Hiver for 
extending the snrvey in this section to include Mosquito lulet, and Mr. Harrison is now preparing 
(o resume topographical service in that qaari:er. Before leaving the section ia May last, he estab- 
lished two tidal stations, and erected signals along the shores of Halifax Kiver, the hydrography of 
which will be taken np eavly ia the course of the coming winter. 

Bifdrography, Florida Beef. — The hydrographic party of Commander J. A. Howell, United 
States Navy, left New York in the steamer Bache on the 1st of December, 1872, and, after a stormy 
passage, reached Tortngas on the 2d of Jannary, having touched, in the interval, at Norfolk and 
at Key West. The following month was employed in erecting and determining the position of 
signals on Bird Key, Garden Key, and Long Key, and in the measurement of a base-line for hydro- 
graphic purposes on Loggerhead Key. As weather permitted, the adjacent hydrography advanced, 
and was plotted by Lieutenant Jucqnes, United States Navy, to whose personal care in regard to 
details this mentionis due. 

From the 20th of April until the 12th of May, soandiugs were extended in the vicinity of the 
Tortugas. The vessel sailed at the last-mentioned date for New York, and was subsequently in 
hydrographic service, as stated under Section I. 

For soundings along the reef, about 1,600 angles were measured, and 11,169 casts of the lead 
were recorded. 

On the passage northward from this section. Commander Howell noticed a very strong current 
in the Gulf Stream. When fari;her means are provided, special observations wilt be made by the 
same officer in regard to that important feature of the Atlantic coast approaches. 

TriangtUatimt, topography, ahd hydrography, western eomt of Florida. — The work of continuing 
the survey, in all its branches, from Clear Water Harbor to Tampa Bay, was placed under the 
charge of Assistant Herbert Q. Ogden, and, in view of the different classes of work to be executed, 
Messrs. Andrew Braid and S. N. Ogden were assigned to him as aids, and the schooners Speedwell 
and Agatsiz for the use and accommodation of the party. 

The Speedwell, from Baltimore, reached Cedar Keys on the 2d of January j and the Agassir, 
from Mobile, after stopping at Appalachicola for the base-apparatus, arrived at Tampa Bay on 
tiie 29th of December. The Agassiz, soon after leaving Appalachicola, encountered a succession of 
severe gales, during which the vessel sprung a leak. At one time the water was over her cabia- 
flomr, and, being an old vessel, she was found, on her arrival, to be in an unfit condition to leave 
the bay. 

The work of the season was commenced by the measurement of a base on the north end of 
Sand Key, Clear Water Harbor, by the determination of an astronomic^ azimuth and latitude at 
a station of the flrst quadrilateral from the base, situated on the east side of the harbor, and by 
the connection of the base with the triangulation of 1861. The base, consisting of two lines 
slightly inclined, was two miles in length, and was measured with the secondary apparatus. The 
astronomical observations were made by Mr. Edwin Smith, aid, who had joined Assistant Ogden 
at Cedar Keys. Mr. Smith redetermined the direction and length of the sides of the most south- 
era triangle of 1861, and strengthened the connection by angular measnrements on Umbrella Pine, 
the pwition of which is shown on Sketch No. 10. 
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Wbeo the work required to the northward of the base was complete, the triangnlation was 
extended to the southwacd, down Clear Water Harbor ; throDgh Indian Pass, where the triaugles 
were necessarily email ; thence down Boca Ceiga Sa;, in which the scheme was gradually enlarged ; 
and, finally, across the entrance of Tampa Bay to Anna Maria Key, in Sarasota Bay, terminating 
at a site selected for a base of verification. The crossing of the bay was effected by two qnadri- 
laterals, in which the longest side was fourteen miles in length, and with eastern points well up the 
bay. For the verification of the work seven lines, varying in length from two and a half to nine 
miles, were carried through the scheme, independent of the general triangulation. 

The season, which was made a most successful one, notwithstanding the delay cansed by the 
non-arrival of the Speedwell as early as expected, closed on the 16th of May. The triangulation, 
of which the following are statistics, covers the line of coast lying between Tampa Entrance and 
Saiht Joseph's Bay, (south :) 

Stations occupied 56 

Signals observed upou 82 

Main angles measured 297 

Subsidiary angles measured 101 

I^umber of observations 8, 274 

The topographical, survey was kept up with the triangulation, and embraces the coast from 
Clear Water Harbor to Tampa Bay and the islauda lying off the entrance of the latter. The main- 
land, on Clear Wal«r Harbor, is high, reaching 20 feet, a little back in the woods, but gradnally 
recedes, merging into marsh, and, abreast of Indian Pass, it entirely disappears. The shores of 
Boca Ceiga Bay are low and generally dry, with little marsh. In this quarter the coast is covered 
with a' growth of pines, interspersed here and there with a few round-leaf and live-oak trees. 
The islands are all of the same general character, low and sandy, and free from dunes. Their inte- 
rior sides are bordered with mangrove, and many of the smaller islands are submerged at high 
tides. Good ftesh water was very scarce, and neither the water taken by the party from the wells 
nor ftom the few streams which were fouud, would keep its quality longer thau a few days. The 
statistics of the topography are : 

Miles of shore-line traced 221 

Miles of marsh-line traced .....'. 13 

Miles of creeks and ponde 27J 

Miles of road 29 

In coDseqaence of the condition of the schooner Agaasu, no attempt was made to bring the 
vessel np to the main party at Sand Key. Mr, Andrew Braid, who bad charge of the schooner, 
was, therefore, directed to measure a preliminary base in the vicinity of where he then was ; to erect 
signals and make a plane-table triangnlation, and upou that sheet to develop the topography and 
hydrography. The signals were afterward determined by triangulation, and the work executed by 
Mr. Braid was thereby checked and found to be satisfactory. 

The hydrography extends from the north point of the entrance to Tampa Bay, to Big Pass, and 
Includes the six inlets on the coast, and the passage fhtm Boca Ceiga into Tampa Bay. A channel 
of about 5 feet water was found through Clear Water Harbor and Boca Ceiga Bay, but the narrow 
strait connecting the two was impassable for even a small boat, except at very high tides. About 
7 or 7J feet can Ije carried over the bars of all the inlets, except Indian Pass, which is almost dry. 
Extensive flats make out from the shores of the inclosed basins, stretching sometimes nearly all 
the way across, and rendering the channels tortuous and difBcult of navigation. The details of 
hydrography are: 

Miles run in sonndiug 569 

Sextant angles measured 4, 009 

Casta of the lead 55,187 

Messrs. 8. lil', Ogden and W. S. Bond served efficiently as aids during the season. Assistant 
Ogden occupied the summer in prosecuting field-work, which has been mentioned under the head 



y Google 



THE TJITITED STATES COAST SCmVEY. 37 

of Section II. He is now aboat to resume tbe Borrey of Tampa Bay, for the hydrography of which 
Subassiatant Braid has been detailed with a separate party. 

Tidal observations. — A self-registeriog gaage furnished fW>m tbe Coast Survey Office has been 
raoDing well for oearly a year at St. Thomas, West Indies, in tbe care of Colonel TbiilstrUp of the 
Boyal Danish engineers, under arrangements made with the governor of the island. This series of 
observations is expected to throw light on tbe formation and progress of tidal waves and on their 
changes of form. 

SECTION VII. 

GULF COAST, AND TBE SOUNDS OF WESTERN FLOBIDA, INCLUDING PORTS AND RIVERS. (Sketch 
Mo. 10.) 

Triangulation eaatieard of Appalacliee Sag, Florida. — The triangnlation of the comparatively un- 
known coast from Saint Mark's toward Cedar Keys waa assigned to Subassistaut F. W. Perkins, 
with instructions to strengthea tbe triangulation coouectiug Saiut George's Sonnd with Appal- 
acbee Bay before taking up field-work at Saiat Mark's. 

Mr. Perkins left Appalachicola in the schooner Torrey at the end of December, 1872, and 
reached Alligator Harbor, Saint Jamea Island, on tbe 3d of January. After a diligent search one 
point only, Wellsy of tbe former triangnlation, could be identified, bnt as others were required, a 
roagh triangalation was made, in which the liue ftom Wells to a point assumed as one of the 
stations previously occupied was used as a base. By tbis method Franklin Point was recovered, 
and Mr. Perkins found that tbe granite block marking the station had not been disturt>ed. Search 
was continued iu this vicinity, but proving unsuccessful, the Torrey was taken around into 
Ocklockony Bay, on the nortli side of the island, and on tbe day of the arrival of the party, 
January 16, the two stations, Ckairea and Ptecoline Bayou, were found. With these as a base, 
the line from Ckairea to Lansing was redetermiDed, and from each of the two last stations a 
line six miles in length was opened through tbe woods and across the island to Frauklin Station, 
efi'ecting tbe desired junction by a single well-shaped tiiaugle. To enable the observer to see over 
the ridges of high ground in the interior, tripods and scaffolds, ranging iu height from 18 to 29 
feet, were erected at the three principal stations. While occupying Frauklin Point tbe angle be- 
tveen Lansing and Wells Stations was measured in order to transfer the azimuth to the other side 
of the island. Tbe improvement consisted in substituting a direct connection across tlie island in 
place of the small tnangnlation following around its shores. The statistics of tbe work are as 
follows : 

Tripod signals erected 6 

Stations occupied 5 

Angles measured 16 

Angular measurements 8&i 

Immediately after completing tbe work just described, Mr. Perkins pittceeded with his party 
to the mouth of the Ocilla Bivor, to continue the triangulation from Saint Maria's toward Cedar Keys. 
Two points about midway between Saint Mark's and tbe Ocilla River were recovered, and from tbis 
base tbe triangulation was extended down the coast to Warrior Biver, a distance of fifteen miles. 

Tbe following extracts from the report of Mr. Perkins well describe the character of this part 
of the coast of Florida, and thedifflcultiesto be encountered iu the prosecution of the work: "Tbis 
marsh which forms the coast-liue extends hack to tbe woods, a distance of from one to two miles. 
The coral underlies this at a depth of from two to eight feet, occasionally cropping out and giving a 
foothold for tbe cabbage-palmetto and red-cedar which at those places form hummocks of s few 
rods in extent." 

" 2f amorous creeks and rivers traverse this marsh in all directions, their beds and often their 
banks being formed of the solid coral-rock. Some of the rivers are quite deep, bat tbe m^'ority of 
the creeks are merely the natural surface-drains which carry off the water left upon the marshes by 
each high tide." 

'* CpoQ ascending the luger rivers four or five miles, I found their beds obstructed by large 
bowlders of coral-rock, tbe shores low and swampy, but with a rapid current. A little farther on, 
the banks were high, firm land, and tbe current in tbe contracted channels more onitbrm." 
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"Tbere are do lohabitaDta near the ooaat, and bat very few npon tlie high laad visited in tbe 
interior." 

" A near approach to the coast is qaite diGBcalt and attended with more or less danger. - The 
Bhoal water extends from one to three miles fixtm the shore, and ledges or reefs of coral-rock, rising 
abniptiy from a very level bottom, make tbe greatest care necessary in coasting within sight of 
land." 

" The bottom is of fossil-coral generally covered with a deposit of mud from one to three feet in 
depth." 

" Shoals, impassable for boats, except at high water, extend from half a mile to a mile and a balf 
from tbe shore, and these, together with the distance at which it is necessary to anchor the vessel* 
make landing with lumber and for observations very difDcoIt, and canse mncb delay in the prosecn- 
tion of the work." 

*' Ab the coodttiou of the atmosphere over tbe marsh was frenerally nnfawrable for observa- 
tions, and tbe ditBcalty of reaching the wood-line very great, signals were erected npon the oE^ 
lying shoals, and the points along the shore-line were occupied with the theodolite." 

*'This left one concluded angle in each triangle, but tbe better seeing over the water and the 
greater rapidity with which the work was carried forward, more than counterbalanced the possible 
error so introduced." 

"Tbe legs of the water-signals were sharpened and driven dowu to the bed-rock and then 
braced together. No difficulty was found iu making them stand during tbe time required to com- 
plete the measurements, but tbe summer gales will probably destroy most of them," 

" As all the points that it was possible to occupy were in a nearly straight line, it became ne> 
cessary to determine snch third-order points as were required by the three- point problem." 

In reference to the possible error dependent npon concluded angles, it should be mentioned 
that tbe work was checked by the transfer of the azimuth from tbe farthest visible station back to 
tbe most distant visible point forward, tbe line of verification passing generally tbroagh four tri- 
angles. Tbe details of this work are : 

Signals erected 32 

Stations occupied .....,.• 23 

Points determined '31 

Angles measured 207 

Number of observations 2,610 

During the snmmer Sab-Assistaat Perkins was engaged in Section II. He is now about to 
resume tbe coast-development between Cedar Keys and Appalachee Bay. 

Hydrography near Saint Georgia Sound, Florida. — For developing the hydrography of the Gulf 
of Mexico in the approaches t^ this sound. Assistant Horace Anderson established a tide-gauge 
near Saint George's lighthouse, iu the middle of January, and dnring four months continned the 
record of high and low waters. Soandings, meanwhile, at all favorable intervals, were extended into 
tbe Oul^ tbe lines run being generally more than ten miles in length. These, crossed by others in 
a northeast direction, wereproperlyjoined with the work of last year. The space sounded defines the 
approaches to New Inlet, three miles to tbe sooth of which a shoal was developed having only nine 
feet of water. At all other parts of tbe working-ground tbe water was found to deepen uniformly 
in going broad ofi into the Qulf, Assistant Anderson used the schooner iStlKmcin for service in 
this section, and also iu Section I, where his party was employed during tbe summer. He was 
aided iu both seasons of work by Messrs. F. H. North and E. H. Eing. The following is a synopsis 
of the Gulf hydrography : 

Miles run in sounding 604 

Angles measured , 1,008 

Number of soundings 15,61>9 

Assistant Anderson is now on bis way to resume work in the Gntf of Mexico near Cape San 
Bias. 

Atlanta baseline and triangulation, (Sketch No. 11.) — Tbe site of theprimarybaseiiear Atlanta, 
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Gft., was choaen as the aataral termiauK of a cliain of large triangles, some of wliich have been 
already determined by ooonpyiag stations in the moantain region of the middle of Virginia. 
Assistant G. O. Bontelle detonuiued the length of the base, toward the end of last year, by means 
of the iH'imary base apparatna, bat, in view of the importanoe of the site, a remeasurement of the 
line in hot summer weather was deemed adTisable to insore accnracy, as npon the venkclty of this 
line mast depend, also, the correctness of positions chosen for the geodetic connection through this 
entire region. 

Having provided all suitable means for comparing the standard bar with those naed in the 
tabes of the base apparatus, Mr. Bontelle commenced the measnrement of the line at the end of 
•Inly. Assistant A. T. Mosman had then joined his party and assisted in the operation, which, as 
previooBly arranged, was prosecated eix hours daily in the field at an average t«mperatare of ap- 
ward o£ 90° Fahrenheit. At marked points, where the two measurements showed any appreciable 
difference, elaborate teste were made to determine whether or not the compensation provided for 
in the measuring-bars was effective beyond a limited range above and below average temperature. 
Many observations, recorded for this purpose, will be folly discassed hereafter. The remeasurement 
of the line was completed on the 2l8t of Angnst, when Mr, Mosman left the party and engaged in 
service to which be had been previously assigned in Section III. Geodetic <^rations in the vicinity 
of the base were i>erfected by the careful selection of outlying statlous. These, as opportunity offered, 
were occupied with the theodoUte,and brought by aogalar measurements into connection with the 
ends of the line. Extended reconnaissance has already determined the proper courses for twoseries. 
of large triangles, one goiug westward and the other northward from the Atlanta base. The height 
of the site of the line above the level of the Gnlf of Mexico will be determined by Assistant Bontelle 
during the present winter. He has been aided in the field by Messrs. A. H. Scott, H. W.Blair, and 
Habersham Barnwell. 

Five qaadrilaterals, including in all eleven triangles, were closed at Stone Mountain on the 
20tb of the present moath, December. jThe measurement of horizontal angles at that station re- 
qnired only nine days, the favorable condition of the atmosphere being almost unprecedented in 
the experience of observers engaged in the primary triangulation. Tsvo months were occupied in 
'seonring the same number of angular measurements at the preceding station. 

Triangulationf Georgia. — ^This workj which had been assigned to Assistant F. P. Webber, was 
commenced in February. During the preceding months of November and December, and pari: of 
January, he was engaged in oljservations for magnetic declination, horizontal intensity, and dip, at 
a station near the Atlanta base, and in assisting in the first measurement of that base under the 
direction of Assistant Boutelle. The Iatt«r part of Jauaary and the following month were occupied 
in the erection of primary signals on Sawnee Moantain and Kenesaw Mountain, and in making a new 
set of magnetic observations. March and April were spent in reconnaissance with Assistant Snlli- 
tbh, though the country lying to the westward of Kenesaw Mountain, and in erecting primary signals 
on Camet, Fine Log, and Lavender Mountains, and secondary signals on Coota, Pine, and Lost 
Mountains, the point selected for the extension of the triangalation. At the end of May Mr. Webber 
proceeded to Kenesaw Mountain, where bis camp had been pitched, but owing to rainy weather the 
observations there were not completed until the middle of August. The observations made inclode 
a set for magnetic decliuatiou, horizontal intensity, and dip. 

Toward the close of August the party was transported to Sweat Mountain, to the summit of 
which a road had to be built for a distance of two miles. At this station the measurements of 
horizontal and vertical angles and the magnetic observations were completed by October 10. The 
camp was then removed to Games Moantain, a distance of fifty miles, where operatioDs will be 
conlaaned until the end of the year. 

The 30-inch theodolite was used at the two stations last mentioned, bat was subsequently em- 
ployed by Assistant Bontelle at other points. 

The statistics of work at Sweat and Kenesaw Monutains are as follows : 

Signals observed on for horizontal angles 39 

Vertacal angles meosared 36 

iNnmber of observations • 1,814 
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Eeconnaisaance for the geodetic emnection, Oeorgta. — Recoanaissance in Northern Georgia for 
points in the geodetic connection was resumed by Assistant Jolin A. Solliran ia Marcb, and was 
continaed ontil the middle of Jiiae, lint was suspended in consequence of illneas. Id Septemtier, 
Mr. Sullivan again took tlie field, and cioaed his reconnaissance in October. In tbe preceding win- 
ter lie assisted in the measnrement of the base-line near Atlanta. 

After visiting the fonr western stations previously adopted, and adding a station still farther 
to the westward, Mr. Sallivan made a thorough examinatioti of the oountry-as far as the Sand 
Mount^n range, and selected five additional points, by means of which two bases will be supplied 
for croBsing the Sand Mountain plateau and for a practicable connection with the Lookoat range, 
as well as one for the extension of the triangulation to the northward across Tennessee to the Onm- 
berland Mountains. He also made a reconnaissance of the coantry northeast of tbe Atlanta base, 
and beyond its immediate couoections, resulting in tbe selection of two points, Skitt MouotaiD and 
Cnrrahee Moantain, for extending the primary triangulatioa parallel with tbe Atlantic ooost and 
toward the Shenandoah Valley. The scheme of triaugalatioD is so arranged as to connect with 
the primary series before referred to, and independent of the base, to cover the entire northern part 
of Georgia, (Sketch No. 11.) 

Assistant Sullivan report«d at the Office in December, and daring the present winter will be 
engaged in special Geld-daty in Section II. 

SECTION VIII. 

GULF COAST AND BAYS OF ALABAMA. AND THE SOUNDS OF MISSISSIPPI AND LOUISIANA, TO VEB- 
MILION BAY, INCLUDING THE PORTS &HD EIVER3. (Sbbtcu No. 13.) 

Hydrography of Chandeleur Sound, Mississippi. — The steamer Endeavor left Baltimore OQ the 7th 
of December, 1872, with the party of Subassistant F. D. Granger, bnt owing to bad weather did not 
reach the vicinity of New Orleans until the 18tb of Jannary. As soon as practicable the party 
was at work on the eastern side of Chandelear Sound, and there continaed operations nntil the 
middle of April. Owing to natural changes of recent years, and to the wanton displacement of 
screw-piles which marked the stations of the triangulation at the oatset of the war, Mr. Granger' 
was nnder tbe necessity of determiniug such points as were needful in the hydrography. The 
soundings subsequently made develop the eastern part of the sound, and join with work done in 
previous years. Some of the Hues of soundings being fifteen miles distant from the Chandeleur 
Islands, were determined by observing, on signal-polee mounted on rafts, three of which Subassist- 
ant Granger moored at suitable positions, varying from six to ten miles from land, from time to 
time moving the rafts as occasion required. The signals of his device were visible seven miles ; 
and the rafts being beld iu place merely by mnsbroom weights, were roadily moved into other posi- 
tions. Tbe results of this survey show that eleven to twelve feet of water can be carried through 
the eastern part of the sound. In reference to tbe channels, Mr. Granger says : " With Chandelear 
light-house bearing east, one mile off, by steering S. by W. f W., vessels of eleven feet draaghtcan 
go through, and will pass betweeu Old Harbor Keys and a shoal which lies about three miles and 
a half northwest of said keys. This shoal is narrow, and extends abont four miles in a K. by E. 
and S. by W. direction, and has as little as 4J feet of water on it." 

*'The channels of the sound are known to few, except those who earu tbeir living by fishing in 
its waters. Many vessels drawing only seven or eight feet pass to and fro eastward of the Chan- 
delear Islands, not daring to venture through the sonnd." 

The report of Mr. Granger specifies many changes which have occarred in the contonc of the 
islands, and corresponding alterations in the positions of some of tbe keys lying to tbe westward 
of tbe Obandelenrs. He was aided in this section by Messrs. D. C. Hanson and C. A. Ives. Tbe 
general statistics are: 

Miles run in sounding 960 

Angles determined 3,175 

Nnmber of sonndings 49, 505 

Tbe sabsequent work of this party has been noticed nnder the head of Section I. Subassist- 
ant Granger is now engaged in Section VL 
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ZVtan^Hlattoit, topography,andh!/drograpki/ofMU8*aiippiEiver, Louiaiana. — AssiatAUt Charles H. 
Boyd leBOined work in tbia section on December 29, 1872. Tbe progress made daring the seaaott 
in the triangnlation, topographical anrvey, and hydrography of the river, haa been entirely satia- 
foctoiy. The weather was Qaasually favorable for fleld-operationa. 

Commencing at the baae, Fanny-JeaKit, where the work waa aaapended early in 1872, tbe 
triangolntioD was extended np the river to Kew Orleans, a distance of 26 miles, and waa well 
checked thronghont its length. The connection with the point formerly occapied in New Orloana 
waa partially effected ; that with the Lake Borgoe triangnlation was arranged, and the intervening 
conntry waa examined preparatory to the opening of the linea through the cypress-swamps. 

In regard to tbe difflcalties encountered in carrying on this work, Asslstaot Boyd mentions, 
among others, the necessity for extreme care in selecting lines across tbe belt of fast-land bordering 
each bank of the river. This belt is either densely wooded, or cultivated in sngar, rice, and fmita 
and benoe, mnch labor waa reqnired to find the courses most free from obstructions and most 
favorable for the work, and, at the same time, nuobjectionable to the proprietors of tbe land. So 
&r, DO damages have been paid^or aaked for. Behind the strip of fast-land are the cypreas-swampa. 
Owing to the level character of the conntry, the theodolite, as in previous seasons, was elevated on 
tripods, fit>m 20 to 26 feet iu height, at every station occupied by the observer, except in eases 
where chimneyB, steeples, and buildings conld be nsed as substitutes. 

Hr. O. H. Van Orden served aa aid in the triangulation, and Mr. J. Hergesheimer in topography. 
Both performed their respective duties acceptably. 

Field-work was closed on the 21th of April, when the schooner Farina, which bad been used 
for the accommodation of the party, was sent to the "Headbf the Passes "for the winter. Asaiatant 
Boyd and the triaugulation-party then proceeded to Illinois to take up the work there, as will be 
presently referred to. The statistics of the triangulation on the Mississippi are as follows : 

Lines opMied 21 

Points determined ^ 54 

Angles measured 278 

HTumber of observationB 4, 776 

The topographical survey covers all the fast-lands adjacent to the Mississippi, giving the swamp . 
and marah line, and showing all connections between thie river and the bayous behiud. The survey 
dosed for the seasoa with a full sheet, six miles below New Orleans. It was expected that another 
sheet woald have been completed, but with the hope of dosing the triangnlation at New Orleans 
during April, the whole force of the party was given to that special work, and, after April, funds 
were not available for carrying out the plan of Iciving the topographical party to bring np the 
survey. The plane-table statistics are : 

Miles of shore-line surveyed 40 

Miles of roads 275 

Miles of levee and canal 310 

Area (square miles) 64 

The hydrography of the Miasiastppi also closed with a full sheet, just below " English Tnm," 
where the freshets and rapid currents overtook the party in March. Soundings between that point 
and New Orleans can be made with greater accunu^ and leas labor in the early part of the coming 
seasfHi, at which tame the river is low and the current leas. Tbe hydiographic statistics are : 

Sounding-lines in miles 76 

Casta of the lead 1,917 

Sextant- angles 036 

Sets of current-observations 6 

Days' record of tides, January 1 to May 1 120 

The pari? of Assistant Boyd is now arranged for resuming the detailed aurvey of the Miasia- 
sippi in the vicinity of New Orleans. Under the next head mention will be made of its occupation 
daring tlie summer and autumn. 
H. Ex. 133 6 
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Triangnlation in Mitaouri. — The trlaDgnlation-party, aader Aseistant Boyd, was tran8f<»Ted at 
the eDd of April, from Louisiana to the vicioityof the base, In IllinoiB, opposite Saint Loais, There 
the work of the geodetic connection was resumed on the Ist of May. During that month, the four 
stations on the Illinois side of the Mississippi Biver, including the ends of the base measured on the 
American Bottom, were successively occupied, and, in June, the measntementsof faorizoDbtl angles, 
at stations on the Missouri aide, were in great part completed. The progress of the observations 
at these stations was greatly dehiyed by the smoke hanging over Saint Louis, through which some 
of the lines of sight necessarily passed. Early in Jnly, the intense heat increased the difficulty of 
seeing the signals, and the malaria of the season and locality made all the party ill. Under these 
circumstances, it was impossible to obtain resalta at all adequate to expenditures. Pield-work was 
consequently suspended .daring that month and Angost. Assistant Boyd and bis aid devoted this 
interval to the large amount of office- work on hand, belonging to the survey of the Lower Mississippi, 
Field-work waa resumed near Saint Louis early in September, and continued until tbe 3d of 
November, when the season closed. During this period the reconnaissance was extended, and the 
triangulatiou, the sides of which vary in length from eight to eighteen miles, was completed for a 
distance of thirty-two miles westward of Saint Louis. 

The principal obstacle to rapid progress in this triangulatiou is found in the forests of bard- 
wood, which cover all the ridges, and through which, withont cutting lines of sight, the use of tbe 
theodolite is impossible. This natural impediment cannot well be met in Jaly and August, for 
reasons already stated. Tbe best months for carrying on the work. Assistant Boyd states, &om the 
experience of two years, to be the season from September 15 to iftovember 15, and during May and 
June. 

Mr. C H. Van Ordeu, the aid in the party, is commended for efficiency in the reoonnaissanoe 
and triangulatiou. Tbe statistics for this season are : 

Signals erected 6 

Lines opened 29 

Stations occupied 11 

Angles measured 107 

Number of observations 6, 678 

This work will, if practicable, be resumed early in May of the coming year. 
Qeodetie amnection. — Tbe State of Wisconsin, having made ample provision for its geological 
Bur\ ey. Dr. J. A. Lapham, chief geologist. In April, applied for tbe benefit of the provision of Con- 
gress in regard to the determination of geographical points on which to base tbe subsequent State 
survey. Prof. J. E, Davies, of tbe State University, at Madison, qualified himself for field-work in 
triangulatiou by personally witnessing the operations of Professor Quimby, who passed the summer 
in determining points within the limits of the State of New Hampshire. Owing, however, to the 
limited means available for continuing work already begun in the geodetic connection, it was found 
inexpedient to commence triangulatiou in Wisconsin within the present fiscal year. That the 
request of the State geologist might be met in part, arrangements were made for the determination 
'of several geographical pointe by observations for latitude and longitude. 

In July, Assistant Cr. W. Dean conferred with Dr^ Lapham, at Madison, and established an 
astronomical stetlon in tbe grounds of tbe nniversity, about a mile we^t of the State-house. The 
station was carefully marked by stone piers, and the longitude of the point was determined by 
exchanging clock-signals during five nights in the latter part of July, between Assistant F. Blake, 
at Madison, and Assistant Edward tioodfellow, at Omaha ; the longitude of the last-mentioned 
point having been determined in 1869. 

At Madison, Assistant Blake determined the latitude by observing twelve pairs of stars during 
five nights with the zenith telescope. 

At La Crosse, Wis., a station was marked in Court-Eouae Square, and clock-signals were 
exchanged with the observer at Omaha during four nights. Latitude was determined at the same 
station from tbe record of observations on tbirteen pairs of stars during three nights. . 

While these operations were in progress, request was made by Prof!. William Folwell, president 
of the Minnesota State University, for tbe determination of a point at'Minneapolia; some prelimt' 
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nary action having been tnken in ihe State, in regard to a trigonometrical earvey, wMoh might 
Boon be commenced, nnder the direction of the officers of the nniversity. In accordance vith the 
application, Assistant Blake was sent to Minneapolis, and marked s station near the university 
bntlding. Olock-signals for determining the longitude of the point were exchanged on foar nights 
with the observer at Omaha. Mr. Blake ascertained the latitude of the station at Minneapolis by 
obaerring on ten pairs of stArs during fire nights. 

Telegraphic facilities for the work in Wisconsin and Minnesota were famished free of charge 
by Z. O. Simmons, esq., president of the ^Northwestern Telegraph Company. All the astronomical 
records of the party have been completed in duplicate, and good progress has been made in the 
compntatioD of resolts. 

At Omaha, Assistant Goodfellow was cordially assisted by members of the Board of Education. 
His report mentions also his indebtedness to Mr. Frank Lehmer, manager of the Western Union 
Telegraph. OflDoe, at Omaha, for information and for many facilities in the proseoation of the work. 
Mr. J, B. Baylor served aa aid in the astronomical party at Omaha. Leaving the observers to com- 
plete the details, which were planned at the outset of the season. Assistant Dean passed on west- 
ward to arrange for the determination of points in Colorado. The operations of his party there 
will be stated further on in this report, under the heading " Interior." 

SECTION IX. 
GULF COAST OF WESTEBN LOUISIANA AND OF TEXAS, INCLUDING BAYS AND EIVEEa (Skbtcr No. 13.) 

TriaHgulation at Galveston Harbor and of the coast from East Bay toward Sabine Pass, Texas. — 
The duty of determining the position of the light-houses and beacons erected in Galveston Harbor 
since the date of the survey, and of continaing the triangnlation of the coast of Texas eastward 
from the head of East Bay, where it was suspended in 1861, was assigned to Assistant S. G. Mc- 
Corkle. 

The surveying party reached Galveston on the 7th of December, 1872, in charge of the aid, 
Mr. D. S. Wolcott, and a week after was joined by Mr. McCorkle. Two of the station-marks being 
found, viz, Dollar Point and Bolivar Point, a high tripod with its accompanying scaffold was 
erected at the latter, from which to observe on the cathedral tower, as within a few years a large 
building had been put up in the city, cutting off the view of the cathedral from the ground at 
Bolivar Point. A new station on Pelioau Island was determined in position fh)m the two stations 
mentioned, and was checked by observations on the cathedral. With these three the positions of 
the light-houses and beacons were fixed. 

In the beginning of Pebmary the party was transferred to the head of East Bay, where, after 
diligent search, three of the interior points were identified. The line connecting two of these. 
Oyster Bayoa and Kortbwest Bend, [Sketch Ko. 13,) was adopted as a base, and fh>m this the tri- 
angalatiott was extended to the eastward as far as the season wonld permit. Uonsaally wet and 
stormy weather ; the difficulty of obtaining means of transportation suitable to the character of 
the country, and the high charges for such service in that section, all coqjoiaed to redace the results 
below the standard nsaally reached by the same allotmeot for party expenses. While Assistant 
McCorkle was disabled by continued illness, the field-work was carried on efficiently by Mr. D. S» 
Wolcott, the aid in the party. The statistics of this work are : 

, Signals erected 13 

Stations occnpied 13 

Angles measured 76 

Number of observations ~ 2, 010 

Assistant McCorkle was oocnpied in field-work during the summer in Section II, and is now 
preparing for reconnaissance duty in Section Yll. 

Hydrography of Espiritu Santo and San Antonio Bays, Texas. — The hydrographic survey of the 
inclosed basins of water on the coast of Texas was resumed in November last by Sabassistant L. 
B. Wright. The schooner Stevens was assigned for the work, bat, as that vessel could not cross 
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geveral of the bars, the inside wsters were soanded by meaus of a small ooflstiDg-soIiooDer chartered 
for the pnipose. 

As in the case of Matagorda Bay, the triaogulatioa-sigDals which had been erected, previons 
to the late civil war, on Eapiritu Santo and San Antonio Bays, had been eiUier blown down or 
destroyed ; aad only in a few oases could their positions be identified. Two of the old stations 
were found, and with the line connecting these as a base, a plane-table triuignlation was carried, 
with good snocess, 31 miles; and with the new points thns established two hydrographie sheets 
were completed. These show in statistics: 

Miles of Bonuding-linea 560 

Namber of angles measared 3, 936 

Mumber of soundings 38, 334 

Mesera. F. W. Bing and J. B. Baylor served efflciently as aids in the hydrographie parl^. Sub- 
assistant Wright passed the summer and autumn in service at the north, as mentioned under the 
head of Section IL He has now resumed hydrographie duty on the coast of Texas, and will there 
conduct a party during the winter and ensuing spring. 

INTEEIOB. 

WEST OF MISSISSIPPI RIVER. 

Geodetic connection. — In the interest of the geological survey, which is now iu progress in the 
Territories of the United States oinder the direction of Prof. F. V. Hayden, application was made 
early in the present season by James T. Gardner, esq., chief of the geographical and topographical 
staff, for determinations of latitude and longitude at several points in Colorado. As already stated 
in this report, similar requests were made somewhat later in the year, in behalf of surveys contem- 
plated by the States of Wisconsin and Minnesota. 

The position of a station in Omaha, Ifeb., is known by careful determinations made for latitnde 
and longitude in 1869. By proper arrangements, therefore, one observer at Omaha sufficed for the 
exchange of clocb-signala by telegraph with several observers, each at a distant station. The tele- 
graph circuit between that place and Denver, in Colorado, abont six hundred and twenty miles, 
was the least distance through which signals were exchanged by the parties, the circuit between 
Omaha and Minneapolis being about nine hundred and twenty miles. Assistant George W. Dean, 
having made the requisite arrangements with telegraph companies in advance of taking the field, 
organized his party so as to occupy several stations at the same time. Assistant Edward Goodfel- 
low was stationed at Omaha, and was there engaged from the beginning of July until the close of 
September in exchanging clock -signals with observers at six distant points, the exact longitude of 
which bad not been previously known. By Mr. Goodfellow and hia aid, Mr. J. B. Baylor, an aggre- 
gate of nine hundred and twenty observations on ninety-four stars were recorded, in the course of 
seventeen nights, for determining the clock and instrumentid corrections. 

At Denver, in Colorado, Assistant Dean selected a point favorable for connection with Mr. 
Gardner's survey of the mountain-ranges of the Territory. The longitude of the station was estab- 
lished by exchanging clock-signals during four nights with the observer at Omaha, local time and 
instrumental corroctioos being found in the usual way, by observing zenith and circnmpolar stars. 

Mr. Edwin Smith, aid in the party of Assistant Dean, determined the latitnde at Denver by 
observing on sixteen pairs of stars during six nights. The magnetic declination, dip, and intensity 
were also ascertained by full series of observations at that station. 

The position occnpied at Denver by the astronomical instruments was referred by geodetic 
meaenrements to the spire of the public-school bnilding in that city. At Colorado Springs a station 
was occnpied, at which the summit of Pik^s Peak is in fiill view. Observations for determining 
longitude were made as at other places, clock-signals being exchanged during four nights with 
Assistant Goodfellow, who remained at Omaha. Eight nights were employed by the party at 
Colorado Springs iu observing fourteen pairs of stars for latitude. The magnetic elements were 
determined by the usual method. 

At a third station, Trinidad, near the southern boundary of Colorado, observations similar to 
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those already mentioned were recorded for tbe determiDatioD of latitude, loDgitade, and tlie magnetic 
elementa, Mr. G. H. Fitdi aided in the service at this station. 

Tlie report of Assistant Dean mentions renewed obligations for tbe friendly co-operation of 
General Ansoit Stagw, saperinteodent of the Western Union telegraph lines, in addition to the free 
Qse of the lines accorded by the company for the exchange of time-signals. My thanks are due 
also to General W. J. Palmer, president of the Denver and Bio Grande Railway Company, for 
disoriminatiDg in rates of charges for transportation requisite in the service; and to Messrs. W. B. 
Jackson and W.W, BOT8t,of thesameeompany, for facilities extended to the several ohserrers who 
were engaged in Colorado. 

The part; of .A-asistaut Dean is now arranged for determioiDg the longitude at soatbern stations 
of the Atlantic and Golf coast. 

SECTION X. 

COAST OF CAUFOEHIA, INCLUDING THE BAYS, HARBORS, AND RIVERS. (Skbtchbs Noe. 14, 15, and IC.) 

On the western coast the season has been generally unfavorable for field-work, but the autumn 
opened with good weather, and operations have been pushed so that a good average is shown by 
the abstracts of the several field-reports. As usual, the abstracts will be arranged in geographical 
order, beginning with mention of work done on the southern coast of California. All the chiefs of 
field-parties under my general instructions, assigning tbem to duty in specified sites, have hod the 
advice of Assistant George Davidson in regard to the limits and character of their work. His inti- 
mate knowledge of the reqairements of the nervice on this coast has availed also, 'as heretofore, 
in making the most judicious subdivision of the means allotted for continuing the snrvey. 

The progress of work on the Sauta Barbara Islauda and their trigonometrical connection is 
very satis&ctory. Mr. Davidson's party is now engaged in connecting points on them with the 
main triangulation of the coast of Oalifbrnia, the scheme of which is now complete by reconnais- 
sance from Santa Barbara to Monterey. 

The geodetic connection across the continent has not been pressed from the weatern side for 
want of means. If practicable, reconnaisaaace for suitable stations will be resumed in the coming 
spring. 

In addition to the details of estimates for the several parties. Assistant Davidson has supplied 
information verbally and in writing, to such as have applied for data needful in important local 
operations. . By act of Congress approved in March, 1873, the President of the United States desig- 
Dated three commissioners to report upon the feasibility of plans for the irrigation of the Sacra- 
mento, San Joaquin, aud Tulare Valleys, two of the commissioners to be officers of the Corps of 
United States Engineers, aud the third from the Coast Survey^ Assistant Davidson was ap- 
pointed on account of his long service and familiarity with the geographical features of the western 
coast, and is now engaged in the joint report on their investigations. 

The valleys just mentioned constitute, in reality, but one great valley between the Sierra Ne- 
vada range and the coast mountains, and between the thirty-fifth and forty-first degrees of latitude. 
The valley is four hnndred and twenty miles long, has an average width of over forty miles excla- 
Bive of the foot-hills, and is a special feature of the Pacific coast geography. Mr. Davidson calls it 
tbe Valleg of Gali/omia, and, in his opinion, ten millions of acres of rich land in it admit of irri- 
gation. The entire region and the surrounding foot-bills have been repeatedly travei'sed by the 
commissionera. Limited means iu the appropriation did not admit of detailed obBervations on the 
soil, water-sapply, and topo^aphical features, but the commissioners are strongly impressed with 
the apparent feasibility of rendering the great valley the granary of the western coast 

Latitude and longitude of the Transit of Venus station, 1769. — Under special instructiouR, Assist- 
ant Davidson, accompanied by Messrs. S. B. Throckmorton, jr., and W. 8. Edwards, aids, with 
tffo men, went to San Job6 del Gabo in March, to identify, if possible, the transit of Venus station 
occupied by M. Chappe de I'Auteroche in 1769. Mr. Davidson had previously endeavored to gather 
informatiou in regard to the locality, aud Assistant Hilgard had sought, in Paris, to obtain a detailed 
description of the place, bub without success; Gassini's meager description was the only guide 
available. Mr. Davidson's special report of April 12 made known the difficulties of ascertaining 
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the exact stAtion. The mission meationed in tbe old record bad occupied four positions, iaclading 
that of 1769, within a stretch of five miles along the river, bat there were no chnrch records 
to specify tbe years of change. Some of the fonndations were found, by personal examination. 
The third and the foarth, or present location of the building, were nearly identical. Fortunately 
tbe priest now in charge, an anedacated Indian, was able to point out the foandatioDS of tbe tbird 
misBion-building and the traditional position of the " large granary " attached to it. Id this gran- 
ary the French astronomer ha<l erected tbe instrument, piers of masonry, &c., bat all traces of piers 
or foundations were gone or covered up. The relative iwsition and the limits of the granary were 
known to have becit within certain circumscribed limits; and after sifting this and other evidence, 
and atndying the peculiar topography of the site, Aamstant Davidson became satisfied that the 
YenuB station of 1769 was on the southeast side of the present sacristy, and between it and tbe 
wall bordering the street. His conclasion is that he has recovered de I'Auteroche's position within 
an area of twenty feet square. 

The station thus identified was at once connected by triangnlation with the Geographical 
Beconnaissance station used by Mr. Eimbeck at San Jos^ del Vabo a fortnight t»efore Mr. David- 
son's arrival. For this purpose a base of 3,801 feet was measured; observations were made for 
time by the sextant and for azimuth upon Polaris near elongation with theodolite No. 37. Tbe 
records of this work were promptly transmitted to the office. 

Assistant Davidson made diligent inquiry for tbe location of Don Joaquin Velasquez de Leon's 
Venus station at Santa Ana, not far from San JosS del Gabo, where the transit of 1769 was also 
observed ; but there are no available church records, no local history or even tradition ; and the 
government archives at Madrid and contemporary records at Paris have yielded scarcely any 
light upon the subject, although Assistant Hilgard, while in Earope, joined in every effort to obtain 
information. 

During the voyage from San Francisco to San JosS del Cabo, Assistant Davidson seized every 
opportunity to obtain views of the points, capes, islands, and mountains on the coast, and made 
forty-two views from positions in tbe regular track of tbe steamers trading between California and 
Mexico. 

Qeograpkical and kydrogrttphic reconnaiasance, San Diego to Cape San Zuoas. — In January, 
Assistant Davidson detailed from his party Sub-Assistant Wm. Eimbech, Mr. T. J. Lowry, aid, 
and an efficient observatory hand, to accompany the steamer Hatsler and make observations for 
determining the latitude, longitude, and magnetic declination, at points between San Diego and 
Cape San Lucas, Lower California. For this purpose, Mr. Davidson obtained fivm the Na^^ 
Department the use of twelve chronometers ; seven were furnished from his own stock of instru- 
ments; and the observer had the use of five belonging to the Haasler. In order to obtain 
a preliminary traveling rate for the chronometers, Mr. Eimbeck made observations at San Fran- 
cisco, and also at San Diego, where the work really commencetl. Tbe work along the western coast 
of Lower California embraced the occupation of fourteen astronomical stations, at six of which the 
magnetic elements were determined. 

The following summary exhibits the statistics of the fleld-work commenced January 11, and 
terminated April 7: San Francisco, 19 star-transits on 1 nights; San Diego, 50 on 3 nights; Todos 
Santos Bay, 15 on 1 night, and 8 pairs of latitade-stars ; San Martin's Island, 29 star-transits on 2 
nights, 4 pairs of latitnde- stars, and observations for magnetic declination ; San Ueronimo Island, 
21 star-transits on 2 nights, and 6 pairs of latitudestsrs ; La Playa Maria, 15 star-transits on 
1 night, and 13 pairs of latitude-stars; Lagoon Head, 14 star-transits on 1 night, 13 pairs of 
latitude-stars, and observations for magnetic declination; Cerros Island, 13 star-transits on 
3 nights, 12 pairs of latitude-stars, and the magnetic elements ; Cape San Lucas, 13 star-transits 
on 1 night, and 12 pairs of latitude-stars; San Jos^ del Cabo 15 star-transits on 1 night, 14 pairs 
of latitude-stars, and the magnetic elements ; Magdalena Bay, 16 star-transits on 1 night, 10 pairs of 
latitude-stars, and the magnetic elements; Pequena Bay, 16 star-transits on 1 night, and 10 pairs 
of latitude-stars ; Abreojos Point, 13 star-transits on 1 night, and 10 pairs of latitade-stars; Ascen- 
sion Island, 20 star-transits on 2 nights, 8 pairs of latitnde-stars, and magnetic declination. 

The instruments used were tbe meridian instrument No. 1, which has proved itself well adapted 
for such work ; and the theodolite magnetometer No. 3. The stars for time were taken from 



y Google 



THE UNITED STATES OOAST SUKVET. 47 

the field oatalogoe of 1,057 stars, prepared by Assistant Davidaon, \ritU meaa places rednced 
to 1870.0. ObaeiratioDB for azimuth, in connectioa with the obserrations for magnetic declination 
vere made on the Ban's limb. The stations were all permanently marked, and full descriptioas 
and sketches have been filed with the recwrds. Upon the return of the party to San Francisco, 
observations were made for the valne of the micrometer screw of the meridian instmment, and for 
the value of the " finder" level divisions, as the delicate latitude-level had been broken by the 
blowing down of the portable observatory in a high wind on San Marttu*s Island. 

Daring the voyage Messrs. Eimbeok and Lowry computed approximate resnlts for the latitude 
and longitude. After the return of the party to San Francisco the records were duplicated and 
complete rednctions and computations were made of all the observations. These results were 
furnished for the nse of the bydrographic party, and give special value to the reoounaissance 
between San Diego and San Jos6 del Cabo, a stretch of the Pacific coast known to be very 
erroneously laid down on the most recent London charte, and a site of disaster to several 
eteamsbips. 

Magnetic obgervatiana at San Diego. — In !November, 1872, Assistant Davidson sent his aid, Mr. 
8. B. Throckmorton, to San Diego, to determine the magnetic elements at the station occupied by the 
former in I87I, and to connect it with the present scheme of triangnlation. The resnlts point to a 
much larger anneal increase than had been derived from previons discnssious, Mr. Throckmorton 
recorded 64 observations for dedination on three days ; 32 for dip, with two needles ; 30 for deflec- 
tion ; 27 for vibration. Observations for time were made with the sextant ; and two stations were 
occupied with the theodolite. 

Commander P. C. Johnson, United States Kavy, Assistant Coast Snr\'ey, left San Francisco on 
the 15th of Jannary, with his bydrographic party in the steamer Sassier. At San Diego, examination 
vas commenced for the development of such dangers to navigation as might be fonud in the vicinity 
of the ordinary sailing ronte to Oape Sen Lncas. To the southward and westward of Sao Diego, 
and nearly five miles off shore, a kelp-pateh was strack with eleven and three-quarter fathoms of 
water about it. Subsequently this locality was sounded, and the position of the kelp was marked 
on the chart. 

Farther to the southward Todos Santos Bay was sounded by the party ; and the shore-line, 
erroneooB there as elsewhere on charts of the coast of Lower California, was carefully retraced, as 
was also the shore-line of Oolnett Bay, where the steamer anchored on the night of the 28th of 
January. Id passing southward, errors in shore-line, as given on the cbarte, were fonnd to be 
larger, the most noteble being at San Sebastian, Yiscaino Bay, the shores of which were traced 
from the northward to a point opposite to Gerros Island. 

At San Martin Island, where Sabassistant Eimbeck was landed, with suitable instruments for 
determining its geographical position, his temporary observatory was blown away by a violent rain- 
sqnall on the night of the 1st of February. One side of the observatory was thrown a hnndred 
feet across the rocks, and all the instruments were injured. While means were taken for repairing 
the damage as far as possible, soundings were made in the vicinity of the island. The dangerons 
rock reported tobeneartheroutefollowedby vessels was fonnd and developed. Commander John- 
son states that it has only 9 feet of water on it, and that ite position is south 3P east (magnetic) 
from the eastern end of San Martin Island, and distent 3.2 miles. While the party was searching, 
it was noticed that a vessel of less than 9 tieet draugj)t bad passed directly over the rock. Before 
leaving the vicinity a map was carefully made of S«n Martin Island and of the adjacent coast, forty- 
five miles of shore-line being traced in passing from the island to Point Baja, where the steamer 
anchored on the 6th of February. 

The position of San Geronimo Island, as determined by the observations of Sabassistant Eim- 
beck, decidedly differs from that given on the London published chart. In fact, oerteiu points 
marked on them, as prominent headlands, do not exist The intention of the party in the Saltier 
was to determine in position such as were prominent, bat of those so marked none were fonnd 
conformable to the actual trend of the coast. The points, however, which were occupied by the 
party are well distributed ; and the results, with the lai^ amount of corrected coast-line, will avail 
for the speedy correction of the general sailing-chart of the coastof Lower California. !Near Plaza 
Uaria, the position of which was determined by the astronomical party, the shore-line was sor- 
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veyed, and was found to differ greatlj from tbe pabliahed onttine. A point lower down, vbere a 
marked change occars in tbe character of the ooaat, was named Lagoon Head, becaose of the large 
Stretches of lagoon, which it ia believed were formerly places of resort for whales. The position of 
the head was determined, and lines of soaodinga were mn in the vicinity. Several days were 
passed in examining the waters near Cerros Island, while tbe party on shore made observations for 
its position and for determining the magnetic declination. Soundings were made in the passage 
between Katividad Island and Point Engenio, in which passage a rock had been reported as hav- 
ing on it only 12 feet of water. During a heavy swell the channel was carefally observed, but the 
swell nowhere in it revealed snch a danger. One heavy breaker was located for the chart, but tbe 
spot is oinch oat of the channel, and is sarronnded by kelp. The conclusion of Commander Jobn- 
BOD is that no dangers to navigation exist in this passage, except sacb as are well marked by kelp. 
Leaving Gerros Island on the 19th of Februaty, tbe Hauler was kept on tbe nsnal rente, going 
soatbward and eastward. In ronnding Point Abreojoe, soundings very suddenly shoaled from ten 
and a half fathoms to only fonr and a half, when tbe anchor was let go abont three-qoartera of a 
mile fh>m shore. The reef and shoal in that vicinity were examined, and proved to be very exten- 
sive. 

On the way soatbward Paymaster Stanton, of the ateamer Hauler, made a panoramic sketch 
of the ooaat, apeoially inclnding headlanda and other landmarks, as material for engraved views 
to accompany the final chart of the coast of Lower California. At San Jos6 del Oabo Sabassist- 
ant Eimbeck was lande<], and determined tbe geographical position by the nsnal series of astro- 
nomical observations. Tbe station was carefally marked, and by the president of the district and 
Eagene Gillespie, eaq., United States consnlar agent, who visited the party on board of the Haatler, 
Bssnrances were given to Commander Johnson that care wonld be taken to preserve the station- 
marks for any fntare parpose. 

In tnrning northward from Gape San Lacas, no point on the coast was foand suitable for land- 
ing the astronomer short of Magdalena Bay. Under favorable cireamstauoes, landing was possible 
at Todos Santos Biver, bat greater nncertainty attended re-embarkation ; benoe the first station 
occupied in tbe npward passage was at Magdalena, where John Bicketson, esq., resident there for 
several years, kindly pnt np a durable monument to mark the astronomical station. While tbe 
observations were in progress. Lieutenant Mansfield, of the hydrograpfaic party, carefally examined 
the offing at Cape Bedenda, and found that a rock said to be outside of tbe ten-fathom carve has 
no existence, the position of rocks inside of tbe ten-i^thom curve having been probably misjadged 
by passing vessels. 

Continuing northward, a station was occupied atPequeua Bay, and &x>m that bay to Abreojos 
Point the published erroneous shore-Uue was corrected. At Cerros Island the vessel stopped to 
test the ran of the chronometers, after which the steamer passed on to San Diego. About five 
tboasand soaadings were made and rec<H^ed in the course of the reconnaissance. Tbe shore-line 
sarveys made by the party are comprised on five sheets. Off Poiut Loma search was made for a 
rock said to be only nine feet under water, but no rock was foand. 

Kear Point Fermiu, a rock repotted by Captain Parker, of the Pacific Mail Steamship Company, 
was found and determined in position by tbe party in tbe steamer Haaaler. This rook has seven 
feet of water on it. The vessel reached San Francisco on the 6th of April, and, needing repairs, 
was refitted for service on tbe northern part of the coast of California, as will be mentioned under 
anotiier head. 

Commander Johnson is now conducting bydrographic operations in the Santa Barbara Chan- 
nel, assisted by LieuL Commander C. W. Kennedy, U. 8. N., and Lieutenants H. B. Mansfield, E. 
W. Bemey, George W. Tyler, and J. D. Adams, U. S. N. Lieutenant M. S. Day, who joined the 
steamer Hauler in 1871, was detached from CoastSnrrey service in May laat. 

Ban Diego Bay.— In November and December Mr. S. B. Throckmorton, of Assistant Davidson's 
party, determined the positions of the buoys which mark the entrance and approaches to San Diego 
Bay. By previous anderstanding with the local officers of the Light-House Board, as in all similar 
cases, the buoys, when found in their intended positions, are at once marked ou tbe chart. 

TrioMgulatifm and topography between San Pedro and San Juan Capietrano. — During the winter 
Assistant A. W. Chase was engaged in inking and tracing bis topographioal sheets of the coast 
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between Ohetko Biver and Mack'a Arcb, Oregoa ; computing the triuigle sides and doplicatlng 
records. Foot Tolnnies were transmitted to the Office and tvo topographical sheets. On the 22d 
Jaoaary, his party took the field for triangalntion and topography on the shore of San Pedro Bay, 
from yew Birer eastward. The coantry is very low and flat, and the coast bordered by broad 
marshes and intersected by sloaghs, creeks, and small rivers. Secondary triangnlation was 
extended from the main series developed in 1853 by Assistants Davidson and Ord. On the pl^ns 
it was necessary to erect scaffolding npon which to mount the Instrament. In this work meaaares 
were made from the two main statioiia to determine the position and elevation of peaks of the 
Sierra Madre, San Bernardino, and Temescal Mountains. The following are the statistics of the 
triangnlation : 

Signals erected 14 

Stations occapied 11 

Angles observed 66 

Observations 1, 010 

The topography of one sheet, extending eastward from the work of last year, was carried to the 
Bolsas Chico, and on this the marsh-lines were traced ont so as to include all the overflowed areas. 
The coast-line is a low, broad, sand beach. On this sheet the statistics are : 

Miles of ocean shore '. 7i 

Miles of rivers 17 

Area (square miles) 17 

Before leaving the field for the North, Assistant Chase added to his previoas plane-table sheet 
of Wilmington the improvements in that vicinity ; the progress of the breakwateror jetty {changes 
in the shore-line of Rattlesnake Island adjacent, and the changes of the low -water line ; all making 
a very interesting study. In his report ho acknowledges the effective aid rendered by Mr. C. 
Uhlig. In May, Assistant Chase transferred his party to a site of work above Crescent City, men- 
tion of which will be made nnder the head of Section XI. 

Tnangvkition and topography of Catalina Rarbor. — ^In April, Assistant Chase went with his 
parly to Catalina Island and completed the topographical survey of the harbor and its approaches 
from the north and soath sides of the isthmus. The map represents elevations of 1,200 feet, with 
high, rocky, and precipitous afaore-line ; and embraces an area of two and a half square miles and 
four miles of coast-line. Mr. Chase discovered and located a dangerous sunken rook, having only 
four feet of water npon it at low-water, and lying abont a mile to the westward of the north harbor. 
At the request of Assistant Davidson he also examined a peak of 1,730 feet elevation west of the 
isthmus, with reference to tlie practicability of occupying it as a station to connect with the main 
scheme of coast-triangnlation. 

Hydrogrt^Ky of New Ricer and Andheim River, California. — ^The bars to these rivers, which 
empty into the Santa Barbara channel, on the eastern side of San Pedro Bay, are crossed by boats 
and lighters in the transfer of passengers and freight. They were examined by Assistant Chase in 
April, and the depth was fonnd to be inconsiderable ; in fact, less than two feet at low water. The 
positions of the bars are constantly changing, and they are only crossed at high water. The 
approaches to the entrances were developed, and in this work sixteen miles were run in the boat, 
Md 993 soundings were made, and adjusted by 36 angles, measured for position. Mr, Chase was 
aided in this work by Mr, 0. TJhlig, 

TriangvlaUon and topography of Santa Eoga and adjacent islands. — Sabasslstant Stehman For- 
ney remained in the field during the autumn, winter, and spring, engaged in the topographical sur- 
vey of Santa Bosa island, and in completing the connection of the isl^ds of San Miguel, Santa 
Bosa, and Santa Cruz by triangnlation. The topography of the islands is executed npon a scale 
of ji;^, and detailed work is carried inland the usual distance; but, for the benefit of navigators 
approaching the coast, the interiot topography of the island, embracing all the peaks, has been 
generalized. The coastline of Santa Bosa is very bold, rough, and precipitous; the ravines, 
gulches, and slides are special features on the map. There are no large trees on the island, bat 
H. Ex. 133 7 
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Bcrab-oak, &o., grow ia tbe galcLes. The hills and table-lands are covered with herbage that sap- 
ports a large number of sheep and some horsea A traced daplioate of the plane-table sheet of Santa 
Bosa Island has been received at the OfBce. The following arestatisticsof the work: 

Signals erected 18 

Stations occnpied 12 

Stations observed upon 48 

Angular measarements 3,819 

Miles of ocean shore-line 8j 

Area of topography, (square miles) 39 

Mr. Forney took tbe field on Santa Crnz Island early in October, and is now carrying on the 
detailed survey. 

Topography between Qaviota Pats and Point Conception, California. — Assistant W. E. Greenwell 
was engaged during the winter in compnting results from his field observations of the previous season 
and in inking and tracing tbe topographical sheets. In the spring he resamed the topographical 
survey at its western limit near the Oaviota Pass, and extended it to connect with Assistant 
Bookwell'a former work at Point Conception. Tbe detailed topography was carried inland to the 
usual limit ; and to aid navigators in identifying this coast from a distance, the peaks and crest- 
line of tbe Sierra de la Conception, or Santa Inez Mountains, were determined and their topogra- 
phy generalized. This crest-line lies three or four miles from the shore, and, near the Qaviota, rises 
nearly three thousand feet, with unnsually broken flanks and deep, rough gulches. The season was 
more or less boisterous, with tnuch fog daring tbe summer months, which retarded progress in the 
work. The statistics are : 

Miles of ocean shore.-Iine ... 20 

Miles of streams .' 13 

Miles of roads II 

Area (square miles) il 

ABsistant Oreenwell mapped in tbe wharves at Santa Barbara, San Buenaventura, and Goleta ; 
and also surveyed tbe vicinity of the new town at Point Hueneme. Snbassistant Engene Ellicott 
was attached to his party. The field-report of Assistant Davidson acknowledges the nid rendered 
to bis reconnaissance party by Mr. Greenwell. 

Beconnaiaaatue for main triangulation bdow Montereg, California. — After ITovember, 1872, Assist- 
ant Davidson's party was engaged during several months, under charge of Subassistant Bim- 
beck, in reconnaissance for main triangalation to join the survey of Santa Barbara channel with 
that of Monterey Bay. The country traversed is marked at tbe south by mountain-ranges parallel 
with the coast of Santa Barbara channel, and reaching four thousand feet elevation. At Uie mid- 
dle, just south of San Luis Obispo, the range is broken by irregular and interfering chains of mount- 
ains, nearly four thousand feet high. At the north are bold, high chains of mountains, parallel with 
tbe coast south of Monterey, and separated by the valley of the Salinas which runs to the north- 
west Toward Point Piaos the western range, Sierra Santa Lucia, is bold, covered with ehapparal, 
destitute of trails, and attains an elevation of 6,200 feet. 

The plan of examination had been thoroughly explained by Assistant Davidson, and the 
scheme presentod by Mr. Eimbeck, after a reconsideration of detail near Santa Anna Mountain, 
and at Gaviota by himself and Subassistant O. H. Tittman, and at Point Finos by Mr. Throckmor- 
ton, aid, is very satisfactory. It embraces a full series of well-conditioned quadrilaterals, except 
where tbe monntain-chains interfere near San Luis Obispo. This series has been further devel- 
oped by Assistant Davidson to the line Santa Barbara, Santa Crtus west; and connected with sta- 
tions on the Santa Barbara Islands by a system of good secondary triangulation. 

Soon after Subassistant Tittman reported for duty on the western coast, he took the field with 
the main triangulation party. At the date of Assistant Davidson's report Mr. Tittman was observ- 
ing at a station on San Miguel Island, and observations for latitude and azimnth ^ere in progress. 
He is aided by Messrs. W. S. Edwards and Thomas P. Woodward. 

Magnetic observations at Point Conception. — Mr. S. B. Throckmorton, aid, under direction of 
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Aasntant Davidson, determlaod the magnetic elements in December, 1872, at El Coxo, near Point 
CoDoepdon. For declination, 83 observations were recorded on 3 days; 32 for dip, witb twoueedles; 
30 for deflectiouB ; 27 sets of vibrations ; two sets of sextant observations for time, and 16 observa 
tions on Polaris for azimuth. Assistant Davidson reports tbat tfae resalts for yearly change con- 
firm those fonad for the San Diego station. 

TriangvlatioH and topography near San Luis Bay, Cali/ornUi. — During the winter Assistant L. A. 
Sengteller was engaged in inking and tracing his topographical sheets, computing the triangle 
sides, and duplicating records. He has within the year transmitted to the Office twenty-one vol- 
om«B of orlgiDfd records and compatations, and the topographical sheet of bis survey north of 
Punt Arena. 

Id Joonaiy, Mr. Sengteller transferred bis party to San Luis Obispo Bay and resumed work to 
tlie southward of the pEevioua season's limits. The tri angulation was enlarged and developed to 
the Arroyo Grande, and the topography was extended from South Point In San Luis Bay to a 
point beyond the Arroyo Qrande. The topographical features of the country are varied. As rep- 
resented by the sheet, the western part is high, rolling land, with bluff shore-line, cut by numerous 
galches ; thence to tfae eastward runs a long line of sand-beach backed by sand-danes, which be- 
come covered with chapparal and scrub-oak as tbey recede from the shore. Before closing opera- 
tions for the season a survey was made of the vicinity of Barehill station from the sea-face to the 
summit of the mountain. The winter months were unfavorable, but weather improved as the spring 
advanced. Statistics of the work are as follows : 

Signals erected 10 

Stations occupied 9 

Angles measured .^ 63 

Observations , . 867 

Miles of ooean-shore line , 6} 

Miles of streams and ponds 14 

Miles of loads and trails 12 

Area (square miles] 9J 

On the 5th of May this party was transferred to the upper part of the section near Noyo Biver, 
as will be mraitioned presently. Mr. Sengteller was aided by Kir. H. I. Willey. 

LatiUide, longitude, and azimuth at San Simeon and San Luis Obispo, Cali/omia. — In the spring 
Assistant Davidson detailed his aid, Mr. S. B. Throckmorton, to occupy the secondary astronomical 
stations at San Simeon and Sau Luis Opispo, for the determination of latitude and azimuth at one 
of the triangnlation-stations of each locality. 

At Ban Luis Obispo, Mr. Throckmorton occupied the station Avila, and with the twelve-inch 
theodolite No. 37, determined the azimuth of the line AvUa-Weat Base, by 72 observations npon 
Polaris, near elongation. The time was determined by sextant observations. 

At San Simeon station and with the same instrument, the azimuth of the line San Simeon- 
Sortk Base was determined by 84 observations upon Polaris, near elongation, time being determined 
in the usual way. 

The duplicate record of these observations bas been received at the office. At both stations, 
Hr. Throckmorton was aided by Mr. W, S. Edwards. 

Magnetic <d>servationt at Point Finos. — In Angust and September Mr. Throckmorton, of Assistant 
Davidson's party, determined the magnetic elements at Point Finos, where similar observations 
had been made by Mr. Davidson in 1851. In statistics, Mr. Throckmorton recorded 41 observations 
for declination on 3 days ; 33 for dip, with two needles ; 30 for deflections ; 27 sets of vibrations ; 
observations for time with sextant, and 15 observations on the sun for azimuth. The results found 
by ABsistant Davidson indicate large yearly increase in the magnetic declination. 

Triangulation and topography north of Piedras BUtncas. — Assistant Cleveland Rockwell having 
previoosly completed his ofBce-work and made suitable projections, took the field, in February, at . 
Point Piedras Blaucas, and carried the coast triangulation and topography to the northward, near 
the Boathem extremity of the Santa Lucia range of mountains. He made a reconnaissance along 
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the seaward face of this range for eighteea miles beyond the Arroyo San Oarpofero, and his 
observatioDS cooflrm the previons descriptions of this bold, wild range. 

The position of the Harlech Castle Bock, as determined b; Assistant Rockwell, corresponds to 
that given by the preliminary surrey of the late Assistant Gordell. The wreck of the Sierra 
Nevada was also located npon the plane-table sheet. The Arroyo La Cruz and San Carpofero are 
both considerable streams, with deep channels between high hills, which rise sharply to 500 and 
600 feet elevation. The weather during the winter and spring was very boisterous, aud retarded 
field-work ; nevertheless the triangulation was carried from Point Piedras Blancas to Yalenzaela, 
beyond the Arroyo Carpofero, aud angular measurements were made apon mouutain-peaks for 
position and elevation. The following are statistics of the work: 

Signals erected 10 

Stations occupied 13 

Angles measured 86 

Points determined 22 

Observations 1, 347 

Miles of ocean shore-line I5J 

Miles of roads 6i 

Area, (sqnare mites) 6 

Assistant Rockwell was aided in this section by Mr. George H. Wilson, who is commended for 
zealous and etBcient services in the field and in computation. 

At the close of the summer season, this party was transferred to the Columbia River, as will 
be mentioned under Section XI. 

Longitude observatioTu, San Frattoiseo, Cali/omia. — For determining the difference of l<Higitade 
between San Fraucisco and Kalama, on the Columbia River, Oregon, Assistant Davidson occupied 
the astronomical station in Washington Sqnare, San Francisco. The station at Ealama was occn- 
pied by Sub-Assistant Eimbeck, whose operations will be noticed further on in this report. 

The instruments used in this service were the Eessel clock, 1449 ; Hipp chronograph, 3753 ; 
and transit No. 3. The manager of the Western Union Telegraph Company gave the nse of the 
line free of charge, at the request of Mr. Davidson. 

Unusually foggy weather delayed the requisite astronomical observations, but they were com- 
pleted by the Ist of October. Olock-sigaals were transmitted each way during six nights, and 
simultaneous time-observations were recorded. For instrumental and clock corrections Mr. David- 
son recorded, during fourteen nights, 206 transits of 78 stars, over twenty-five threads, filling thirty- 
nine chronograph sheets. Observations for personal equation were made after Mr, Eimbeck's return 
from Kalama. 

To assist observers in placing the transit instrument approximately iu the plane of the meridian 
at any time. Assistant Davidson completed a table of the azimuth and apparent altitude of the 
Pole star at stations between latitude 30° and latitude 60° for each fifteen miontes of hour angle. 
This table has been printed for generiil distribution to observers. 

Magnetic observations at San Francisco. — Iu 1852, Assistant Davidson determined the magnetic 
elements at the astronomical station, Presidio, near San Francisco. Under his direction, Mi. 
Throckmorton repeated the series of observations which had been renewed in December, 1871, and 
recorded 71 observations for declination on 3 days in October, 1S72 ; 80 on 3 days in June, 1873 ; 
67 on 3 days in July, 1873 ; 86 on 5 days in August, 1873. 

The results of the field-computation indicate, as do those at all other stations on the western 
coast, that the annual increase of the magnetic declination has been about 2' .5 since 1850 ; and 
they are especially interesting as showing that the maximum easterly declination is nearly, if not 
quite, attained. 

Topography of Table Mountain, San Francisco entrance. — After completing his office-work of the 
preceding season. Assistant A. P. Rodgers resumed field-work as early as practicable iu the spring, 
and completed the detailed surrey of Table Monntiun, including its two principal i>eaks, the alti- 
tude o( which was found to be twenty-six hundred feet 
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TbiBmooDtaJD, on the north side of theGolden Gate, is one of the notable land-marks for vessels 
approaching San Francisco Bar. As it presents from different points varied pecnliarities, the flank- 
ing-spnra were represented on the plane-table sheet by Mr. Bodgers. The sides of the mountaJa 
are extremely rocky, vith strongly-marked gnlohes. This survey, which was completed in April, 
inclndes an area of seventeen square miles. The snbseqnent operations of the party of Assistant 
Bodgers will be mentioned nuder another head. 

Sand-dunet of 8an Fratujitco Peninsula. — In order to secure means for noting the progress of 
the aand-dnnes in tbeir encroachment npon the peninsula of San Francisco, especially those now 
advancing toward the city of San Francisco, Assistant Bodgers, who bad made the original topo- 
graphical survey, retraced the present outline of this great sand-drift, planted a number of prop- 
erty marked stope-blocks in advance of its ontline, and determined their relative positions. An- 
naal or biennial examinations will henceforih be made to measure the rate of travel of the sand, 
drift. In this work. Assistant Eodgerswas aided by Mr. E. F. Dickins. The sand-dnnes are rep- 
resented on a plane-table sheet of the scale nsed in the Coast Survey. 

Hydrography of San Fraitoisco Bay and approaches. — In the latter part of Janaary, throagbout 
Febroary, and during parts of April and May, Assistant Gershom Bradford was engaged iu noting 
the surface and sabsorface currents of tbe water in San Francisco Bay. The obser^'ations at each 
station were made night and day for a given period, and tbe times and stations are well connected. 
This work inclndes also a series of observations in regard to the currents on and around Sontb 
ampton shoal. Of the following parbicalars, most have been plotted in graphical form, and the 
sheet exhibits ver}' marked pecnliarities in hydrography. 

Stations occupied 19 

Angles and bearings of directions 3, 249 

Observations of cnrrents 3,247 

During three weeks in March, tbe party was employed in the vicinity of the wreck of the Eng- 
lish ship Patrician, which struck on the outer end of the Four-fathom bank and was loat. This 
wreck had become a serious danger to navigation. Aft«r its separation into two parts, one was 
traced and was fonnd to be harmless in deep water ; tbe other was found by tbe aid, Mr. Ferdi- 
nand Westdahl, on the Fonrfatbom bank, near where the vessel had been run to sa^-e her from 
sinking. The exact position of the part of tbe wreck which is dangeroas was determined and made 
known, for the benefit of navigators. In the operations needful, Assistant Bradford with bis party, 
in tbe schooner Marcy, had also the ose of the steam-tug Sol Thomas, which co-operated for the 
service without charge ; and of the United States revenue-cutter Wyanda. In June, the hydro- 
graphic party was transferred to tbe vicinity of Humboldt Bay, for ofF-aliore work, mention of 
7hich will be maile under a subsequent bead. Iu August, the schooner Marcy being unseaworthy. 
Assistant Bradford was directed to charter a tug and make a detailed survey of the approaches, 
the bar, and the Golden Gate of San Francisco Bay. This work was be?un on the 7th of October, 
after the erection and determination of a sufficient number of signals for such service, and is well 
under way. 

Enough has been done to indicate that important changes have probably taken place, and 
that the labor and care bestowed make this survey invaluable as a basis for fatnre comparisons. 
At the date of Mr. BradfonVs last report the weather continued favorable for soundings and for 
observing currents under apparently normal conditions. The following are statistics : 

Signals erected S 

Stations occupied 18 

Angular measurements 4,607 

Soundiugs 7, 900 

Tidal obeervations.— -Tbe three permanent tidal stations on the western coast are yet nnder 
tbe care of Gol. G. H. Mendell, United States Engineers. By the intelligent interest of that officer, 
the self-regiateriug ganges have extended the series of observations. The gauge at Fort Point, near 
Ban Francisco, has worked remarkably well in tbe bonds of the obBerrer, Mr. E. Gray, who has 
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also continned the series of meteorological obserTatioas. Both aeta of observations have beeu reg- 
ularly tabulated by the observer. 

For snggestions of special valoe in regard to the tidal atatioaa on the Paci&c coast I am indebted 
also to Assiatatit George Davidson, whose recommendations hare been met by the able co-operation 
of Colonel Mendell. 

Hydrographfi of Cordell Bank. — In May Assistant Bradford was directed to extend soaodings 
in tfae vicinity of this bank, but, on aceoant of bis illness, the dnty devolved apon his aid, Mr. 
Westdahl, who conducted the work in the scbooner Marcy, Good weather during part of tfae time 
served for determining the position of the bank, by observing mountain signals of the main triang- 
nlation, and by snbseqnent soundings the bank was developed iaeyond the limits of former work. 
Bad weather, however, set in before the completion of all the soundings deemed peedfal iu that 
vicinity. The temperature of the wat«r and the carrents were incidentally noted, while the party 
was on the bank. Aboat the middle of Jane last, the mean temperature of the water was 49° 
Fahrenheit. , 

Falmouth Shoal. — The site of a reported shoal in the Paciflc, between the i>arallels 37<^ 15' 
and 37^ 38' north, and between the meridians 137° 05' and 133° ItK west, has been again examined, 
but withont finding any spot corresponding to that reported by the ship Falmouth several years 
ago. Commander Johnson, with the steamer Eassler, made 109 casts of the load in the vicinity, but 
without finding bottom in 2,400 fathoms. In reference to the results of his examination, that 
officer says: ''Lookoats were constantly aloft, but no indication of shoal water could be discovered. 
We frequently saw discolored water, caused by the shadow of a cloud. While on the ground we 
sighted, ran alongside of, and examined a saw-log of Oregon pine, squared at each end as for the 
saw-mill. The log, about twenty-five feet long, and more than two feet in diameter, was thickly 
covered with barnacles and mnesels, except at the aarface, and the influence which bronght the log 
wonld natnrally bring kelp to that same locality." 

The steamer ran fourteen hundred miles during this examination, which was commenced on 
the 24tb of May and occnpied the hydrographic party until the middle of June. 

Triangukttion and topography Tiorth of Mmdocino Bay. — After quitting the field near San 
Luis Obispo Bay, as stated under the preceding head, Assistant Louis A. Sengteller completed the 
office details pertaining to that survey, and transferred tiis party to the vicinity of Mendocino Bay, 
to resume the topography and triangulatioii from the northern limits of his previous work. 

The shores of this part of the coast of California are moderately high blnfTs bordered by iunu> 
merable rooks. From the fiauks of the adjacent mountains the timber comes well down toward the 
shoi'e-line, and adds to the difficulty of pushing triangnlation along the ocean front. To avoid 
expense iu opening lines, one of tfae stations occupied by Mr. Sengteller with the theodolite was 
upon a tree 103 feet above the ground. After determining a sufficient number of points the 
plane-table survey was extended along the coast from Bussian Gulch to Pudding Greek, or several 
miles above tfae montfa of Noyo River. This survey includes the light-house site at Point Cabrillo, 
and tfae landing-places at Caspar Greek and Noyo Biver, at each of which, saw-mills now cut a 
daily average of thirty thousand feet of lumber. Tfae landings afford tolerable shelter for vessels 
from the prevailing winds of summer, but are uncertain in winter, and in that season are unsafe. 
After extending the topographical survey as £ir as practicable, Mr. Sengteller, aided by Mr. Willey, 
pushed a tertiary triangnlation to connect his work with that of Assistaut Bodgers, whose party was 
employedto the northward. Both parties were yet in tfae field when the last reports from the section 
were received. The statistics of Mr. Sengtellei'^s work are : 

Signals erected 15 

Stations occnpied 25 

Angles measured 211 

Number of observations 3, 315 

Miles of shore-line surveyed 19 

Miles of streams and ponds 8i 

Miles of roads and trails 16^ 

Area of topography (square miles) H 
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TrianguUition and topography between Nogo River and Shelter Cove, Cali/<fmia. — As mentioned 
noder a preceding head, Assistant A. F, Bodgers completed liis office-work in the coarse of the 
vinter of 1872, and early in the followiog spring took the field in the vicinity of San Francisco. la 
July, be tranaferred his party to the coast of California, north of Soyo Eiver entrance, and resnmed 
work where his operations had been closed in the preceding seasoD. The region is wild, almost 
ODinhabited, and destitute of roads. Monotaia spurs, high, broken, and abrupt, covered with heavy 
timber and dense cfaapparal, came down boldly to the shore of the ocean. Advance in any direction 
on laud was djfflcalt, and the natural obstacles to progress were increased during the summer by 
prevailing fogs. As antnmn approached the weather became more favorable. Assistant Bodgers 
pushed the needful triangnlatioo, while his aid, Mr. E. F. Dickins, worked with the plane-table. 
The party, when the last report was received, was yet in the field, Mr. Bodgers intending to join his 
work with the survey which Assistant Sengteller was conducting along the coast from the south- 
ward. Statistics given in the field-report of Assistant Hodgers are : 

Signals erected 38 

Stations occupied 2d 

Objects observed on 63 

Angles measured 303 

Number of angular measurements 11,755 

The three plane-table sheets now with the party represent twenty-four miles of the coast of the 
Pacific, and in detail an area of 13 square miles. 

Off-shore hj/drographg near Uumboldt Bap. — la December, 1S72, while the schooner Marep was 
nnder repairs, Assistant Bradford dispatched his aid, Mr, Westdahl, to watch in heavy weather, 
and determine the position of any undiscovered rocks off Gape Mendocino. In the conrse of a 
month he discovered five dangerous rocks, and saw the great swell of the Pacific breaking in two 
localities over large areas of ground on whioh snbsequent soundings showed from 9 to 10 fathoms 
of water. He made 164 observations for the positions of ten sunken rocks, which bad been indi- 
cated by sharp, distinct breakers. 

Late in June the party sailed in the vessel for Humboldt Bay to prosecute the off-shore hydrog- 
raphy; but after the requisite operations on shore, the nchooaer was found to be unseaworthy, 
and returned to Saa Francisco in the middle of August. Before leaving Humboldt Bay, Assistant 
Bradford had erected twenty-one signals, and occupied five stations for conducting the off-shore 
hydrography. The work done after the retara of the party to Saa Francisco has already been 
mentioned. 

Sydrography off Crescent City, California. — The steamer Sassier, with tho hydrographic party of 
Commander P.C. Johaaon, United States Navy, Assistant in the Coast Survey, reached Crescent City 
early ia July. Fogs and winds much interrupted progress in the soundings intended to be made in 
the vicinity. It was found, consequently, impracticable to run lines off shore to deep water, the need- 
ful signals being usually invisible when the vessel was only a mile or two from laud. The reef off 
Crescent City was, however, thoronghly developed, and additional soundings were made in its 
vicinity. Tidal observations were recorded at Crescent City until the end of September, when the 
steamer returned to San Francisco. Under the head of Section XI, mention will be made of other 
surreys made by Commander Johnson. 

Beoonnaissanee and triangvlation from Rocky Point to Klamath River. — Late in the season, 
Assistant A. W. Chase transferred his party from the vicinity of Cape Sebastian, in Section XI, to 
the Klamath Biver, and made a reconnaissance and preliminary triangulation along the coast of 
California from the False Klamath to Bocky Point, north of Trinidad Bay, incidentally sketching 
in the shore-line and approximately locating the rocks along the coast. The shores traversed by 
his party being high, and covered with heavy timber from the mountain-crests inland, afford scanty 
means of carrying on the tertiary triangulation. Mr. Chase, however, found that a satisfactory 
trigonometrical connection can be effected between the Crescent City survey and the work on Hum- 
boldt Bay. In this reconnaissance, 725 preliminary angles were measured from tho selected sta- 
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tlons. The statistios of triaDgnlation completed fVom False Klamatb to a point two miles soath of 
the Klamath Biver are : 

Signals erected., 8 

Stations occapied 6 

Angles observed 27 

Observations 327 

Assistant Cbase was id tlie field at the d&te of hia report. Dariog the season he was aided by 
Mr. Panl Schnmaeher. 

Aids to navigation. — In the coarse of the year Assistant Davidson has commnnicated for the 
information of the Light- Honse Board bis views upon the best sites for light-houses and other aids 
to navigation on the western coast. His recommendations have included the erection of a light- 
house at Point Gabrillo, and of others in Admiralty Inlet, Puget Sound, and Hood's Canal, in the 
order of time in which the necessities of commerce may require them ; a fog-wbistle abreast of the 
sonthem limit of the bar of San Francisco Bayj a buoy to mark the wreck of the ship Patrician 
on the Four>fathom bank, near the Golden Gate; and a fog-whistle at the entrance to Humboldt 
Bay. 

Subassistant George Farquhar has been employed, under the dtrection of Assistant Davidson, 
in making projections for the geographical TeoonoaissaDce of the western coast of Lower Galifomia, 
and projections for the inshore and oSfshore hydrography of the coast north and sooth of Crescent 
City reef. On these were plotted aboat two hundred trigonometrical points, the positi ons of which 
had been determined by field observations. He has also duplicated the numerous coast-views 
obtained by Mr. Davidson, exclusive of nearly one hundred views of points on the coast of Lower 
California and of the eastern shores of the Gulf of California kindly lent by Capt. William Metzgar, 
Of Scammon's Lagoon and others on the coast of Lower California, of which maps, with sailing 
directions, have been completed by Oapt. 0. M. Scammon, of the United States Bevenue Marine, 
copie? were made by Mr. Farquhar and filed in the archives. He has furnished the nnmerouB 
tracings required in the operations of the field and hydrograpbic parties, and, under the inspection 
of Mr. Davidson, compiled data for the study of the great warm stream of the Pacific which passes 
the coast of Japan. 

SECTION XI. 

COAST OF OREGON AND OF WASHINGTON TKBRITOBY, INCLUDING THE INTEBIOE BAYS, P0KT8, AND 
RIVERS. (Skstch No. 16, bis.) 

Triangulation and topography between MacVg Areh and Bogue River, Oregon. — After closing at 
San Pedro Bay in Section X, Assistant A. W. Chase was engaged for a month in computations 
and other office-doty pertaining to his previous fleld-work. He took the field in July in the vicinity 
of Mack's Arch, and erected signals for a scheme of triangulation taming on Northwest rock of the 
Crescent City Beef; but bad weather prevented observations with the theodolite. This part of the 
season was employed in pointing out the localities of the stations of previous years for the ase of 
Commander Johnson, chief of the hydrographio party. The tertiary triangulation was subsequently 
extended from Crook's Point to Cape Sebastian, and from thence Mr, Chase made a reconnaissance 
to Bogne Biver. This work was conducted over one of the roughest stretches of the coast of Oregon. 
The region is sparsely settled and without roads. The following are statistics of the triangulation: 

Signals erected ' 18 

Stations occupied 16 

Angles observed 96 

Observations 1,296 

The topography was carried from Crook's Point to Cape Sebastian. A tracin g made by plane 
table reconnaissance of Hunter's Gove anchorage was furnished to the hydrograpbic party. Mr. 
Chase ^o made sketfshea of Ohetko Biver entrance and anchorage from seaward. 
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Hj/droffraphy of HunUr'a Cove and Chetko entra)u:e, Oregon, — Ad anchorage, with good sbelter 
for small coastiog- vessels, under Cape SebastiaD, and of which the shore-line was traced this season, 
as already mentioned, was carefnlly sounded out by the hydrographic party of GommaDder John- 
son, with the steamer Ha»»ler. This anchorage is locally known as Hunter's Cove. Schooners can 
anchor safely under the lee of the island during atifif southeast winds. 

Of Cbetko Cove, which was also developed by soundings, Commander Johnson reports: "This 
is an excellent summer anchorage ; even preferable to that at Crescent City, in case of a southeast 
wind, as there is more room for a sailing-vessel to work." 

While soundings were in progress in the vicinity, simultaneous observations for high and low 
water were recorded from July 17 until August 2'y at Hunter's Cove and Chetko entrance. 

Latitude, loagilude, and azimuth at Kalama, Oregon. — In August, Assistant Qeorge Davidson 
detached Snbassistant William Eimbeck and Mr. T, J. Lowry from his party to occupy a station 
at Kalama, on the Columbia Biver, for the determination of longitude. As already stated, Mr. 
Davidson remained at San Francisco and exchanged signals by telt;graph. The triangulation of 
the Colnmbia Biver iucludes the astronomical station of 185L at Cape Disappointment, and is also 
connected with the survey of Shonlwater Bay. As heretofore, the Western Union Telegraph Com- 
pany accorded the free use of their lines for this service. The season was favorable for work on 
the Columbia, but continuous fogs prevailed at San Francisco, so that on several nights when 
clock-signals were transmitted, one observer or the other was unable to make obser'vntiona for time. 
At Kalama, transits were observed npon 18 nights, and signals were transmitted on 6 nights, 
when time observations were complete. The whole number of transits was 371, upon 30 stars, 
with the Davidson meridian instrument Ko. 1. The registry was made on the Hipp field-chrono- 
graph No. 4848, with the Frodsham break-circuit chronometer No. 3479. After completing these, 
observations were commenced for latitude with zenith telescope No. 1, and continued for 10 nights. 
The total number of observations was 155, upon 30 pairs and triplets. The reduction of this work 
is now in progress. Azimuth observations were completed in 6 nights, the record showing 120 
measures for angle between the mark and Polaris, near eastern elongation, with the twelve-inch 
theodolite No. 37, and 92 observations for time with the sextant 

Subassistant Eimbeck, after closing at Ealama, transferred his party to Cape Disappointment. 
Triangulation of the Columbia River, — In May, Assistant Cleveland Bockwell transferred his 
party from the sonthem coast of California to the Colnmbia Biver to contiune the work of previons 
seasons. As it was important to adjust the survey of the Columbia by observing at a point for 
longitude, instead of continuing the topography of the river shores, the triangulation was pushed 
forward from Weatport to Kalama a distance of 32 miles. At the last-named point the Northern 
Pacific Sailroad leaves the Columbia Biver and passes northward toward Pnget Sound. The 
valley of the Columbia is heavily wooded, and progress through it is impeded by a dense nnder- 
growtb. The old limits of the river are steep, rocky, basaltic banks, heavily timbered, wherever 
trees can find room. Within the original banks lie extensive timbered flats, and broad marshes 
everywhere cut up by sloughs. A boat furnished the only means of transportation for the party, 
and the work was consequently very laborious, especially when the freshets of June were rnnniug. 
Ill making the reconnaissance and reaching the stations, the only practicable route was through 
Blonghs. Iiines of sight had to be opened from each station, and evbry forward line was studied 
under great disadvantages ; but the sketch of the triangulation exhibits a satisfactory scheme, and 
the progress made is evidence of special energy in the service. On the Columbia the weather was 
favorable, and only a few days were lost by reason of the prolonged smoky season. The following 
are statistics of the work : 

Signals erected 34 

Stations occupied .' 29 

Angles measured 129 

Points determined 40 

Observations 4,640 

Yertical aogie-observations 250 

Heights detM'mined 40 

H. Ex. 133 8 



Digitized by 



Google 



58 KEPOBT OP THE SUPERINTENDENT OF 

After coDDectiDK bis triangalation vith tbe point occupied by Sabfiesistant Eimbeck, at ' 
Kalama, for determining longitude, Assistant Bocliwell -retarned to San Francisco, and is again 
engaged on the sontheru coast of California. He was aided in both sections by Mr. Geo. H. Wilson. 

Moffnetic obgervations at Cape Digappointmentf Waghingttm. — After closing the service mentioned 
Qoder a preceding bead, Subassietant Eimbeck and Mr. Lowry occupied the two magnetic stations 
at Cape Disappointment, where Assistant Diividspn had determined the magnetic elements in 1851. 
Tbe records of this season include 332 observations npon 9 days for declination ; 125 observations 
for deflection ; 100 for vibration; and 248 observations for dip, with two needles. Tbe azimath was 
determined by 41 observations on the snn, and tbe local time by 72 doable altitndea with the sex- 
tant. From Cape Disappointment the party returned to San Francisco and engaged in tbe compu- 
tations. 

Triangulation and topography of Skoalicater Bay, Waakington. — Sabassistant J. J. Gilbert, after 
inking and tracing his topographical sheets and reviewing the field- computations of his triangnla- 
tion of the coast of Washington Territory, toot the field in April, and prosecuted work in Shoal- 
water Bay southward to connect with the survey of Colombia River. In order to do this, it was 
necessary to open nine avenues for lines of sight throagh dense fir forests, that cover the bills and 
low gronnd. The labor was great, but is repaid by tbe satisfactory junction of tbe two surveys. 
Both are now in known geographical relation by determinations made this season for the longitude 
of a station at Ealama, on tbe Columbia Biver. The following are statistics of Mr. Gilbert's trian- 
gulation : 

Signals erected 35 

Stations occupied 27 

Angles pleasured 179 

Objects observed upon 151 

Observations 4, 920 

The topography on four sheets represents the shores of Sboalwater Bay southward from the 
limits of tbe last season's work and connects with the plane-table survey of Baker's Bay. Tbe 
statistics are: 

Miles of ocean and bay shores 52 

Miles of sloughs 25 

Miles of roads 6 

Area (square miles] 32 

Near the close of tbe season Mr. Gilbert started on a reconnaissance to examine tbe coast 
between Point Adams and Killamook, with reference to tbe practicability of conducting triaogu. 
lation. He was engaged in that service at the date of his last report on field-work. 

Tidal observations. The excellent series of tidal and meteorological observations made at 
Astoria have been continued by Mr. L. Wilson, under tbe supervision of Migor Q. H. Mendell, of 
the Corps of Engineers, Bvt. Col. U. S. A., who has ably carried out tbe plans furnished from the 
OtBce. Tbe tabulations of high and low waters and tbe hourly readings are now made by the 
observer, 

Tbe self-registering gauge formerly used at San Diego has been put up at Port Townshend by 
Assistant Lawson, and is now working regularly. Mr. Wilson left Astoria for a few days to assist 
Mr, Lawson in this work and to instruct the observer, Mr. L. Nessel, who also tabulates the tidal 
registers and keeps up a series of meteorological observations. 

Triangulaiion and topography of Puget fioujid, Washington. — During tbe winter of 1873, Assistant 
James S. Lawson was engaged in computing tbe results of bis field-observations of the previous 
year, and in inking and tracing the topographical sheets, duplicating records of obaervations, and 
making projections for work during tbe present season. Early in the spring he took the field for 
tbe triangnlation, topography, and hydrography of Bndd's Inlet and ita approaches. Tbe work 
iaclndea tbe town of Tumwater, at the extreme southern end of Puget Sound, the town of Olympia, 
and tbe village of Swantown, In the immediate vicinity of the inlet tbe shores are thickly wooded, 
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and covered also vitb a dense andergrowth, but the "logging roads" afforded tolerable means for 
carrying on tbe topograpby, of wbiob tbe following are statiBtics : 

Miles of bay-shore line 33J 

Miles of roads > 30 

Area (square miles) ^. 12 

At station Cooper, between Bndd and Eld lulets, Assistant Lawsou made 114 observations, by 
dooble zenith distances, for determining the approximate positions of tbe nortb, soutb, and middle 
peaks of Mount Riiiai^r, and the bigfaeat point of Monnt Saint Helens. 

In the fleld-work, and in officered actions. Assistant Lawson was efficieutly aided by Mr. Fred. 
A. Lawson. The party had the use of the brig B. H. Fauntleroy. 

Hydrography of Puget Sound, Washington. — After completing tbe topography of Budd'a Inlet, 
Assistant Lawson took up and prosecated tbe hydrography of the inlet and its approaches, and was 
so engaged until tbe close of tbe season. Fogs and smoke retarded the progress of the work. Tbe 
sarvey esteods four miles northward of Olympia, and sonndings hare been made quite numerons 
OD account of the proposed reclamation of the "flats" near Olympia. The hydrography inclades 
also tbe terminas of one of the branches of the Northern Pacific Itailroad. While sonndings were 
in progress, Assistant Lawsoo kept ap a series of tidal observations. The following are statistics 
of the hydrography : 

Angles measared 691 

Number of soundings 13, 650 

SECTION XII. 

COAST 01' ALASKA TERBITOBV. CeKRiCH No. 17.) 
Reconnaissance of the coast o/ Alaska. — Further progress baa been made in the devetopmeot 
of tbe coast of Alaska, by a party under the direction of Assistant W. H. Dull. An ontlioe of the 
operations of the season will be found in the appended extracts from bis report. 

With the schooner Tuhm, which had been fltt«d out ander his immediate supervision, Mr. 
Uall left San Francisco on tbe 28tb of April, and reached Iliuliuk on the 20th of May, making the 
shortest run yet known between the two points. Oq the voyage very heavy weather was encoun- 
tered, lasting nearly a week, and a calm which lasted three days. 

" We made land when seventeeo days out near tbe Saunakh reef^, and during the calm dis- 
covere<l a bank lying some distance off shore with thirty-eight fathoms of water and gravelly bot- 
tom. Here we found cod and halibut of large size aud good quality in great abundance. We ob- 
tained a good series of observations, fixing the position, and approximately determining the south- 
ern and eastern limits of the Saunakh reefs. Within tbe limits of the bank, and between it and 
tbe shore, we found depths of 75 to 100 fathoms." 

Mr. Dall remarks that this shoal ground in respect of distance from the nearest laud corres- 
ponds with several other banks already known ; in particular one off the southern end of Kadiak ; 
another discovered by Assistant Davidson in 1867 off Unimak ; and a third, known as the " off- 
shore ground" of the Shnmagin fisbermeo; aud from this correspondence at four places he infers 
tbe existence of a submarine ridge running parallel with the peninsula, from Unimak eastward. 

" Current observations were kept up during the voyage, the results tending to confirm the 
observations of previous years." •••••• 

"Tbe past winter iu this region, as in the eastern United States, has been one of unusual 
severity ; and the season was fully a month later than the averaga Fiebl-ice on the 20th of May 
in Behring Sea reached to within 130 miles of Unalaska, and was ftom 10 to 40 feet in height above 
the water. This bas not been paralleled since 1831, according to local traditiou and the church 
records." • • • • • • • 

" After rating our chronometers, we sailed from Unalaska for the Western Islands, and visited 
in the course of the summer nearly all tbe harbors previously known, A new and excellent one 
was discovered at the Island of Adakh. Betuming to Unalaska, we obtained the summer rate of 
the chronometers, and, proceeding to tbe Shumagins, continued at work until the autumn storms ren- 
dered it advisable to close operations for tbe year." During a tremendous gale on the 12tb of Oc- 
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tober, the Yukon was held by three anchors in Hnmboldt harbor, which had been surveyed by Uie 
party last year, but the schooner William Whelan was driven ashore and totally wrecked at Uaga, 
twelve miles to the aoutbwEvd. Oa receipt of a note which Captain Holder had sent by a oatire, 
Assistant Dall promptly went to the site of the disaster and brought the captain and crew of the 
wrecked vessel, ou the schooner Yukon, to Sau Francisco. 

In advance of sailing for Alaska the attention of Mr. Ball had been requested for the seleo- 
tioa of a site proper for tandinf; a telegraph-cable iotended to traverse the Xorthem Pacific. This 
service his large experience in the operations of the Western Union Telegraph Company in pre- 
vious years enabled him to perform to the satisfaction of the agents of the enterprise. A eite was 
chosen for a telegraph-station ou the island of Eyska, and the harbor and its vicinity were care- 
fully surveyed. 

" We obtained over a thousand astronomical observations during the season, and nearly as 
many for magnetic elements. The latter show an average decrease iu the declination of more than 
two degrees at most of the statious, since observations were last taken, more than twenty years 
ago. Our stations are at nearly even distances fVom the Shumagins to the western end of the 
chain." 

" Deep-sea soundings were made wherever opportunity offered, and much greater depths were 
found than any previously reported in Behriug Sea. We fonud, too, the depositioo of Olobigerina 
mud, or recent chalk-formation, going on at the depth of 800 fathoms." 

Soundings made by the party in the Yukon disprove the existence of the Bogosloff reef, which 
has been marked on previous general charts as extending for twenty miles from Unimak. " We 
found 800 fathoms and no bottom on the exact line of the supposed reef less tlian ten miles from 
the island." 

The report of IVfr. Dall includes special mention of the energy, interest, and competency dis- 
played by Mr. Marcus Baker, the astronomical aid in the party, who lost uo opportunity for secur- 
ing results. Much of the season was passed amid rains and fogs, but a large store of important 
bydrograpbic particulars has been gathered, and the positions of most of the prominent volcanic 
peaks were determined approximately, as landmarks for charts. 

The schooner Yukon arrived at San Francisco on the 6th of ^November, after a passage of 
eighteen dayp, from the Shumagin Islands. Assistant Dall and his aid, Mr. Baker, are now engaged 
in the computations and other office details pertaining to the operations of the present year on the 
coast of Alaska. 

The report mode by Mr. Dall, after his return to Sau Francisco, is given iu the Appendix, 
Ko. 11. 

Tidal obsenationa. — The self-registering gauge intended to secure a series of observations at 
Saint Paul's Island, in Behring Sea, arrived there in April, 1872, bat unfortunately the fastenings 
of the clock-face bad given way in the transit, and thus some parts of the apparatus had been 
injured. Capt. Charles Bryant, to whom the instrument was consigned, repaired the clock as far 
as possible in the absence of ordinary facilities, and put the tide-gauge into working order at Vil- 
lage Cove, on the western side of the island, where it was fastened to a crib of timber filled with 
stone. A bench-mark was established on a rock near the crib. With occasional stoppages, owing 
to the injury which the clock, bad received on its passage, the times and heights of the tide were 
recorded during June, July, and Angust of 1872. After that the record was more frequently inter- 
rupted by defect in the moving apparatus, and Captain Bryaut, who hud done the utmost to pre- 
serve continuity of the record, was constrained to remove the instrument in the middle of Decem- 
ber, Soon afterward the northern drift-ice from Behring Sea, swejtt in by southwest winds, filled 
the cove, and in loosening with the approach of spring carried away the crib which had t>eeD con- 
structed to sustain the tide-gange. The records for six months, of which the last three are marked 
by numerous int«rruptionB, have been received at the oftice. 

COAST SUBVEY OFFICE. 

The operations of the Coast Survey Office have been conducted, as for many years past, by 
Assistant J. E. Hilgard, who resumed their immediate direction upon his return from Europe at the 
beginning of Sovember, relieving Assistant C. 8. Peirce from temporary charge of the Office. 
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Tbe orgaoizatioD of the different divisions of the Office bas remained ancliaDged. TUe folloviog 
atatetueot gives a sacoiact aoooant of their operations during the past year, which have fally kept 
pace with the advance of the field-work. ' ' 

Sydroffraphie Aivinon, — Tbe planning and verifying the work of soanding-parties ia under the 
immediate direction of Capt. O. P. Patterson, inspector of hydrography, who also has charge 
of the oonstraotion, repairs, and disposition of the vessels belonging to tbe Coast Sarvey service. 
The office-work under his direction, consisting of plotting and drawing of hydrographic charts 
from the field-records, has been performed by Mr. E. WilUnbUcher, the principal hydrographic 
dtanghtamaD, who has also verified all reduced drawings ot hydrogiaphy, andhaa prepared all 
notes relating to tights, buoys, and sailing-directions for the published charts. In drawing tbe 
charts &om original notes, he was assisted by Mr, J. Sprandal. 

Computnig divUion. — The computing division of the Office has been continned in charge of As- 
sistant Charles A. Schott, with the same general organization as in preceding years. The special 
dnties assigned to the compnters may be stated, in general, to have been as follows: To Assistant 
T. W. Werner, the compatation of current work connected with triaugnlations ; to Dr. O. Bumpf, 
tiie comparison of field and office computations of geodetic wor k, and charge of registers of resalts ; 
to Mr. J. Main, the comparison of astronomical computations of time, azimuth, and latitude deter- 
minations ; to Mr. £. H. Coarteuay, the least squares adjustments of completed triaugnlations ; to 
Prof. B. Keith and Mr. F. Hudson, temporary computers, the reduction of antronomical observa- 
tions; and to Mr. H. H. Cerdea, the clerical work of the computing divisiou. The direction and 
examination of computations and the duty of making special discussions after, and reporting the 
results reached, devolved upon Assistant 0. A. 3cbott. During the temporary absence of Assistant 
Hilgard, Assistant Schott was acting assistant- in charge, between Angnst 11 and September 8. 
Bespecting the personnel, the following changes have occurred during the year: Dr. F. Kampf gave 
up his connection with the survey March 31 ; Mr. M. &. Doolittle was temporarily engaged between 
AprU 21 and June 11, and took permanently the position vacated by Dr. Kampf, on September 1 ; 
Mr. W. B. French was assigned to field-duty March 6, and his position in the Office was filled by 
Mr. H. H. Gerdes, fVom that date; Mr. U. P. Shidy was temporarily connected with the computing 
diviuon between Jhly 19 and August 19, when he was transferred to the tidal division ; Mr. C. L, 
Gardner was temporarily assigned to duty on September 1. 

Of the Bi)ecial discussions made by Mr. Scbott, tbe following may be mentioned : Besults oi 
hypsometric measures taken at Bodega Sead and Boss Mountain, in 1860 and 1872, by Assistant O. 
Davidson, (a joint i>aper with the observer ;] results of the secular change of the magnetic declinc- 
(ion at various stations j adaptation of triaugnlations to various conditions and coufignratious of 
the earth's surface ; results of the secular change of the magnetic declination, dip, and intensity, at 
Washington, D. C; results of difi'erentlat observations of the magnetic declination made by Dr. 
Walker, at Fort Steilacoom, in 1866, and at Camp Date Creek, Arizona, in 1867. He also made,' 
OQ three days, the osaal magnetic observationa at Washington, and, in connection with these, tested 
tbe aocnracy attainable with the 2^-iQch Casella theodolite, in observations for astronomical lati- 
(ades and azimuth. 

Tidal diviaion. — The duties of this division, consisting of the reduction of the tidal observations 
taken at the several established stations on the Atlantic and Pacific coasts; the prediction and pub- 
lication of tide-tables for tbe principal ports of the Cnit^d States ; tbe preparation of all data rol::' 
tive to tides required for use in office and field work; corresiiondence with observers and in reply to 
inquiries; inspection of new apparatus, and the general supervision of the service, have been ecu- 
tinned nnder the charge of Mr. B. 3. Avery, who has been assisted in the computatious by Messrs. 
J. Downs, A. Gotthoil, 0. Ferguson, L. P. Shidy, and Miss M. Thomas. The particulars relating 
- to the permanent tidal-stations, and observers at the same, have been mentioned under the heads 
of the respective sections in which they are situated. 

The amount of office- work has been much reduced of late, by instructing the observers to tabu- 
late the high and tow water as well as the height of the ordinates for every hour on snitably-prc- 
pared blank forms. This is done by the observers at Korth Haven, Fort Monroe, Fort Point, (San 
Francisco,) Astoria, and Port Townsend ; and it would appear that the cbarBcter of the observations 
has been sensibly improved by their attention being directed totbe ineonvenieuce of occasional 
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failure. The tide-gaages of the new form, with cylinder revolving once in twenty-four hoari<, receiv- 
ing a week's record, have been apecially provided with all that la requisite for tabulating conven- 
iently and accurntely. Where these tables^have not lieen made by observers, they have been made 
in the Office as soon as convenient. The primary redactions for all the observations are made soon 
after they are received, and the resalts pnt in a shape convenient for use when wanted. The dnpU- 
catiOD of hourly readings is completed for North Hav^, Santiago, Fort Point, and Port Townseud, 
and nearly up to date for Boston and Xew York. For the latter places only selected years have 
been read, the earlier ones being too imperfect. The missing places in the Fort Point and Santiago 
series have been interpolated by carves. 

On application of Mr. E. Roberts, of the British Nautical Almanac office, a copy of hourly read- 
ings of tidal observations at Fernandina, Fla., for one year, and of those at Santiago, Cal., for two 
yearsj.were sent to him, to enable him to apply to them the new harmonic analysis of Professor 
Thomson, which had been used very snccessfally on several series of British observations, and on 
some of our own, previously sent to him. 

The Tide- Tables annually issued, containing prediotions of tides for the principal ports of the 
United States during the ensuing year, have been computed for 1874, under Mr. Avery's super- 
vision, and published. The predictions for Boston were contributed by Mr. Ferrel, based on his 
discussions of his observations for that port. The table of constants appended to these publications 
was improved and extended by means of new matter received at the Office, 

Draining division. — This division is under the special direction of the assistant in charge of the 
Office. Its immediate snperviaion, as heretofore, has remained with Mr. W. T. Bright, who, from his 
long experience in the division, baa been enabled efficiently to distribute the work, adapting it gen- 
erally to the special fltness of the several draughtameo. The duties of the division have been 
divided nearly as follows : (See also Appendix No. 4.) 

Mr. A. Lindenkohl has been engaged in reducing for publication the topography and hydrogra- 
phy of the coast and harbor charts, and in making additions to the general coast and sailing charta. 
He has brought np to date the list of progress sketches that accompany the annual reports ; made 
projectiona on copper, projections for field-parties, and diagrams. Mr. H. Lindenkobl was employed 
upon the finer topographical reductions as well as upon the hydrography of various charts of the 
coast. He has made field-projections, tracings, and a great portion of bis time has beeu given to the 
production of a number of photolitbograpbic maps and charts. He has also engraved on copper 
the topography of San Francisco and Tamal Pais peninsula, upon the touViu scale, chart of part 
of the western coast. Mr. L. Kareher has constructed the greater number of projections called for 
by the numerous field-parties, made diagrams and tracings, and has been engaged ui>on photo- 
lithographic charts and sketohes. Mr. F. Smith continued tracing for photographing to the publi- 
cation scale of Yc^-g-s tbo original topographical field-sheets; made projects and copies of field- 
sketches. Messrs. F. and W, Fairfax have mode traced copies of original bydrographic and topo- 
graphical maps and charts called for by the public service, and done miscellaneous duty. Mr. B. J, 
Sommer, until May, when he left the Office, was engaged upon preliminary charts and sketohes. 
Mr. P. Erichsen has filled in upon photographic prints, scale j^Jgir, the topographical details, and 
has been engaged upon various classes of miscellaoeoua work. Mr. H. Eichholtz has been employed 
upon adding corrections to charts already published. Mr. G. E. Lewis has attended to copying for 
the division and for the Office. Mrs. E. Nesbitt was employed in duplicating the volumes of geo- 
graphical positions used by the division. Mr. E. Molkow was engaged during November and Decem- 
ber In measuring the shore-line, &c., of recent topographical sheets. Mr, F. Hartig was asaigned to 
the division in July, aud worked upon special maps, charta, and tracings. Mr. M. Angles joined the 
division in February, and has been employed upon photolithographic charts and miscellaneous 
work. Messrs. R F. Bartle and B. Wehrhan were temporarily attached to the division during a 
portion of the year, aud made tracings, corrected published charts, &c. 

In addition to the work shown in Appendix No. 4, the following statement as to the operations 
of this division is given : 

Projects for new charta prepared .. 23 

Projections made for the use of the topographical and bydrographical parties 96 

Topographical sheeta traced for reduction by photography II 
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DiagramB » 8 

Projections on copper for eogTftved charts 11 

Tracings oaade on special calls 8^ 

MiscellaneouB tracrngs and diagratns for field and ofBce nse 117 

The iuformatioQ furnished by this division of the Office in reply to special calls, usually iu the 
form of tracings from the original maps and cbarts of the survey, is given in Appendix No. 3. 

Engraving diviaitm. — This division has remained under the charge of Mr. E. Hergeaheimer, whose 
execntive ability, no less than his technical knowledge of surveying, drawing, and engraving, is 
constantly exercised in promoting the efficiency of the work. The distribution of the work among 
the different engravers, the supervision of its execution, and veriScatioh of the same, the prepara- 
tion of all the lettering, titles, and notes, and the arrangement of the work of electrotyping, are 
among the many duties performed by him. 

During the last year the force of this division has been employed as follows: Messrs. J. 
Enthoffer, S. Siebert, H. G. Evans, A. Sengteller, W. A. Thompson, and A. M. Maedel as topo- 
graphical engravers; Messrs. J. Knight, £. A. Maedel, F. Courtenay and A. Peterson as letter 
engravers; Messrs. H. M. Knight, H. S. Barnard, and F. W. Benner upon sanding ; Messrs. J. C. 
Eondrup, B. F. Bartle, J. O. Thompson, E. H. Sipe, W. H. Davis, and W. H. Knight as miscella- 
neous engravers ; Messrs. J. Enthoffer, S. Siebert, H. G. Evans, and F. Courtenay have been 
employed only npon contract work ; Mr. £. Molkow, who for several years has reduced outlines on 
copper with the pantograph, resigned the early part of the year ; Mr. R. P. Bartle was engaged but 
one month during the year, on account of iailure of sight; Mr. O. A. Morrison, the clerk of the 
division, was transferred to the field in July; the clerical duties have since been performed by Mr. 
L. C. Kerr. 

A tabular statement of the charts worked upon, and the work performed by each engraver, is 
given in Appendix Ko. 5. 

EleoiTotyping and photographing. — Mr. tieorge Mathiot conducted these operationa as heretofore 
QDtil the last day of May, when his life was suddenly and unexpectedly ended by the mpture of a 
large blood-vessel. Mr. Mathiot had had charge of that important branch of the work for more 
than twenty years; and the great perfection of details and invariable success of the operations 
were, in a large measure, owing to his untiring zeal and ingennity in experiment. A description 
of the process of electrotyping, as carried on in the Coast Survey Office, was given by him in the 
Coast Survey Report for 1851. 

He was snocecded in charge of the work by Mr. A. 2ambrock, who had previously assisted 
Mr. Mathiot, and who has since carried on the operations with entire success, Mr. F, Ober assisting^ 
as heretofore. Daring the year thirty-three electrotypes of the engraved plates hare been repro- 
dnced, and the photographic reductions required for the drawing and engraving divisions have 
been made as usual. 

DiDUMn of charts and instruments. — The work in this division, which included, besides the safe- 
keeping of archives, the map-printing, distribution of charts and rsports, and the mechanician's and 
carpenter shops, has been directed during the year by Mr. John T. Hoover. 

The duty of registering and filing for convenient reference the original maps and charts of the 
survey, and the records of observations made in the field, and of keeping an account of the same, 
as they are ased in the Office, was performed by Mr. A. Zambrock until Jnne ; after that time by 
Mr. A. Schott. 

By the press used for copper-plate printing 11,810 copies of charts and sketches have been 
printed within the year. The copper-plate preas was worked by Mr. T. Y. Durham until June; 
after that time by Mr, Frank Moore. 

The work of backing with muslin the sheets required for office and field use, and the miscella- 
neous duties pertaining to the folding-room, were performed during the year by Mr. H. STissen. 

The map-room was in core of Mr. T. McDonnell. An aggregate of 16,5S4 copies of charts 
have been issued within the year, and i,363 copies of annoat reports of various years have been 
distribatcd. 
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The work in tbe instrament-shop was done nndei the saperrision of Mr. John Clark, by John 
Foller, William Jacobi, Werner Saess, Obarlea F. WQrdemanD, and E. Eehleman. 

The wood-work of instruments, their packing for transportation, and all work of oarpeutr; 
reqnired in the Office has been performed b; Mr. A. Yeatman, aaaisted by Mr. F. E. Lackey. 

Clerical force. — The general correspondence and ofBce acooanta have been, as heretofore, aader 
tbe charge of Mr. V. E. King, assisted by Mr. F. W. Clancy. Mr. C. A. Hoover acted as writer in 
tbe bydrographic division. Mr. R. L. Elawkius has continned to discbarge tbe daties of principal 
accountant and bookkeeper in tho offiiie of the general disbursing agent, S^mael Hein, est]., and 
tbe clerical work of that ofbca has baen pBrformed by Mr. W. A. Herbert and W. I, Flenner. 

The paper which follows (Appendix: 'So. 1) specifies the sites of work occapied in the past year. 
It is gratifying that, widely distribnted as the parties have been, the snrvey has been advanced in 
each site, as far as tbe appropriation would permit, and witbottt special hinderance, either from ac- 
cident or by reason of nnuaaally unfavorable weather. 

Id many important details of the service the assistant in charge of the Oi8i», Prof. J. E. Hil- 
gard, has given his able co-operation. To tbe experience and care of the disbnraing officer, Samuel 
Hein, esq., has been due the general promptitude in reanmiug work at the change of the season in 
places indicated by my instructions for tbe transfer of field and bydrographic parties, and in the 
arrangement of matter for this report and other office duties under my own direction. Assistant W. 
W. Cooper has rendered, as heretofore, acceptable services. 

Respectfully submitted. 

BENJAMIN PEIRCB, 
Superintendent United States Coaat Survey. 

Hon. Wm. a. Bichabdson, 

Secretary of the Treasury, WmhingUm^ D. C. 
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APPENDIX No. 1. "»-■ 

IHttribution 0/ aurveyingparties upon the Atlantic, Oul/, and Pacific eeast» of the United States during 
the turveying-teaton of 1872-'73. 
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Distribution of surpeyingparti^i upon the Atlantic, Qvlf, and Pacifie coasts, tte. — CoDtiiiuet]. 
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survey of Lake Champlaln. (See also Sec- 
tion IX.) 


■ 




Topocrnpliy 


n. G. O^deD, auiatanlL Andrew 
Ilrald, Bid. 


Detailed .urvoy of the west shore of Lake Cbam- 
ptnlnfram Blnff Point to Jones' PuinI, and of 
th«eastsho«,adjaeonttoSbell»moBay. (See 
alao Section VI J 






nydroKmpliy 


ariesJnnken.MslBlant; F. TV. 
njt, aid. 


plain from BuUer'a labmd upward to tiie 
United Slatea bonndarylino, and incladln;! 




" 




Wyvill and W, 11. Fn^ncli, aldi. 


Soondlnfia In Lake CLamplain from tho-'Fonr 
llrolbcn" southward la llio vlcinlly of Crown 
Point. (Soeab»ScoUoaIX.) 
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or Marylud bu 
part* and liver*. 



OpvratloDii. 



TrUnRiilalioii, ti 
pnRraphy. nn 
hyilrOKntFliy. 



I Pcnons cooducling aperetlooa. 
I T.Ciiilsnnl 



SUHloD-markii. . 



IIyilroimi>liy . . 
njilmBTaphj- , . 

TrimignlBtio 



H.MItcLcn uiiK 



H, G. Ogilcii, niuliilanti Ti. R.T 



Locull lies of work. 



Ma^clle declIiuIioR, dfp. uiil InteDSLly delor 
mlDedatBuilliigtoaiuidKutlatid, Vt., In New 
York City, tfnd si Sandy Hook. {See aliw 

Quvernor'n Islinrl in Ke« Yurk Uu-Uir: nnd 
DcuoBioDiJ olwoTTBtiDna It KninilloD Firry. 
Brooklyn. 

Topoyraplilcal anrvBy ot the (liore*. and h.vdm- 
gruphic liuTelopnieot, iocLudlug tlio ai^Jaoent 
piiiU,oC GmatSinitli Bay, Lon)! Island. (Rro 
Bbo Section V.) 

Examination of markaHt for pnnerriiiK trian' 
giilatlon-poluta on Long labuid, N, Y., anil 
noar Perth Aiul»y, N. J. 

TrlaDgnlalJDn iie*r Bamegat, connectlna Iba de- 
tailed enrvey of the coast of Nhw Jeiwy wllh 
tho primary IrinngQlstion. (See alo Httlon 
Yll.) 

Dotalleil tapagrnphy uF the coast of Now Jeraey, 
bolwcen Damegat tightrbonac and Mana- 
havken, and earvey at the navlsahle part 
of IfuIlicB ItivcT, N. J. (&»-■ al» Section IV.) 

nydrography, nearly completed, In the opprr 
part of Littlo Y.g,n nnrbor, N. J. <5«i niao 
Section V.I 



lore-lina aorvoy of Schaylkill lUverat 
dtlphia, from Lcogaa Island iipwa 
FainnonnL (Spe also Sref Ion TI.) 



■dfngraphy 


Acting Mnat-Tltohevtl'lnt 


,L'.S. 




X., Bulntant^ J. B. A.I 






aid. 










jilrography 


J, S. Bradftml, aaaiatanl .. 





Maanpllcobscrva- I ' 



I. T. Moaiuan, naaiat 



K.lMloun, l<OBitions delermlneil of the Ughthoiuica on 

Thlmblo Shoal, Cranoy Irland, Lamliert Toint. 

I and Naval lloapltal, and shora-llne aar\-ey of 

j Elizabeth Biver. Va. DotnileiltDpOfraph^aHd 

hydrography of Jamea River, Va., advaueeil 

npaard. from Warwick Klver (a Janicatown 

IsUdiI. <Soo alw Section I.) 

Coniplelo hydroglTiplilo anrrey ot Elliabitb 

Kiver, Va., including lu branohcs mid trlhii- 

laries. (S<« also Section IV.) 

Obser\-atioD> oonllnued with seir-rofiialorlng 
lldo-gaUKe at Forlreas HODme. Old I^niit 
Comfort, Va. 

Special hydpographlc eiaminallona in Cheta. 
peako Bay and Ita bniuchcs, and teats of 
aalllng^lireetiona for pHhItcatlon in the At- 
lanlic-Coaat Piliit. (See alsiSertlon I.I 

Declination, dip, and iatcnaitj ohHorved at Ibo 
magnello station in Waalilnglon City, D. C. 
and repealed dlaonaslon of Mio ncenlar varla- 
tioti. 

Boconnalaaarco from lUrpor'a Ferry nnrtbward 

nud nealnanl to the UonoDgahelalUver, Pa., 
rorlbenelMtionofstallDns. (Mt-ealao s™ilona 
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Coaatacctionfc Tartli* 


OprraUon^ 




Localiticaof work. 


Ruction IV. 










AtlinUcnHuit nnil Kinnda 
of NorlL Cnnillna, In- 
oloiliiiji Bfaporta *D<1 


No. 1 


Aatrouomioal ob- 


A. T. HOHiun. iHlatant^ W. B. 
French, ti&. 


Latllnde and tlie raaEnetlo elemenla .teterrolncl 
at Knott'a taland, coaet nf VirgloU. (Sco 
alaoStctionsIII, V. andVII.) 


riven.. 


3 


TrbuiBnUlion-... 


IL B. Dallor, aaBiatanl 1 C. L Gord. 
nor, aid. 


TriauffnlnUon of Cnrrtlnck Sound, N.C. 




* 


njdropaphy.... 
aorvaHons 


Acting Maatvr Robert riall, IT. S. 

N., Oldalant: J. B. Adamaon, 

aid. 
A. T. Moaman, auUtant ; VI. B. 

Frcncb, aid. 


toraa. {So* alao Section UI.) 
LatitnafroWrvaliona compl«t*d at stallona oi. 
Ill, V, and TIL) 




* 


TrianKuktion.... 


a. A. FalrDofcl, aaaiatant; K A. 
CaloDoa and V!. R. Fnlrlli-ld, 
oldi. 


In the virlnity of llatteriia lolet and (lorocnko 
Inlet. 




« 


TopORtapby 


F.W.Dorr,aaal«Unt; W. E. Mc 
CUntock. aid. 


Detailed plano-tnblo aun'oy of tho upper almrra 
orPungoBiver.N.C, (See alao SocllOD I.I 




' 


nrdrogmphy.... 


F. F. Koa, aaalatant , C. P. Dlila- 
anta,iiid. 


Hydrography of Croatan Sound and Konnoke 
SoDDd. iDcludins tbe ailjaeent paiU of Pain. 
pliooSonnd. (See alao Section 11. | 






TriiuiKnIatlon ud 
lopoERiphy. 


C. T. larddla. aa^lanl: W- C. 

UodRklna.a]d. 


of tbo abor^a of Core Sonnd, N. C., fnini Cednr 
laUnd aonthward and weatwanl to llella 
Pofnt. |S>-o alao Section I.) 


SIMTTION V. 


' 


Topofimphj- 


C.M.Bacbe,aaaiataut; H. M. Do 
IVew. and U. IV. Bailie, anb- 


Topograpby of tbe Kvatcni aliorea of Boanfort 
Harbor, M. C, and of the lower part of Com 
Sonnd, (Sos alaoScclloa II.) 


waHir channels of 
South Carolina and 
(imrf-ia. inoladinti 


' 


nrdronnipliy.... 


W. I. Vinai, aDbwiatnnt : J, J. 
Ev.na.ald. 


H.vdrOKraphyof Capo Fear River, N. C. np to 
Wilmington, and reeorvoy of the "Sewanl" 
Channel at Capo Few onlrance. (See alao 
SccUon n.) 


■ouixla, harlxini. and 


" 


Topoarnphy 


K Watmrrl^bt and K, H. Wy- 
Tillaida. 


tnenl from Little Hirer, S. C. aoiitbirard ond 
vcatvord, vlth tajWKrapby adjareot to the 


Sectios TI. 


5 


Topoyrnpliy 

Topoerapby and 
hjdroerapliy. 

Aalrononilcal oh- 
Borvatloui. 


W. H. Dcnnia, aaalatant ; Bryanl 
Godnla, aid. 

ralfrej, tii. 

A. T. Moanrno. aaalatant i W. B. 
French, aid. 


riane-Uhte aurrey, inclndlng tha Ticinity of 
North Sontoe and Sontb Santoo Klrora, 8. U. 
(See al*) Section I.) 

Detoiled anrrey of eoo-lalanda at tho hea.1 of 

Cooaav, Combabee, Aahepoo, and luliacent 
rl\'cr». (SeoalaoSecUonll.) 

tian, on Saint Sitnon'a lalaml, Go. (McealaoSoc 
tiona III, IV, and VII,) 


Atlantic anil Golf roMt 
of (Lo florid, penin. 

anil lirj a, and tbo aca- 


' 


Trianenin lion and 


A. M. nordaoD. aMklant, J. V. 

Bradhnry. aid. 


Topographical anrroy of Iho Atlantic coaiit of 

nppor part of Halifai River. (Sec alao See. 
tionslandU.) 






irydroErapby 


II. Jacqnca, E. S. Jacob, lUcbanl 
Kuah.andW.I.Fiel.L 


raphyon the Florid. Hoof, and citmalon of 
hydroftTapby In tbe vicinity of tho Tortogaa. 

{&.-ealaoSecUonI.) 






Trianitnlallon, to- 
pnirnpliy, and 
hydiv^rBpliy. 


II. O. Oe-lpn, aaaialaot, E-lwlo 

droff Bniid,A N. Ogileo, nnd 
W, H. Kond, aids. 


Survey of the Gulf coaat ot Florida belB'eeo 
BlaoSocllouII.) 
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IHitribHtioii of gurvcj/iiiffparUvs upon the Atlaatio, Oulf, aiiH Pacific ooasts, tfic. — Coutiuuetl. 



SirvHis VI— Continuod...!. 
GuircoutandlhuBoniids ' 



SKcnoM VIII. 



(iulf coiut of Wcntorn 
Loulalua ud of Twu, 
IncluiUngluiyBaDilrlTera. 



bTERlOU. 

a( the MlwUgippl 



0<iutorCalironiU,<ncIud- I 
iBg (be bays, batbon. 



OpcraUoni. I PeraoDB coudnolliii; Dpi>ntlou& 



lAxMiaa of work. 



TriM.«ul»lion.... 


F. rratl. 


Uydi^ocnililiy-... 


Horace Andenwn, a«ai=liut! F. 
n. North Biid E. II. KinB, »ld9. 


Goodolk ™uu.^c. 


C. O. Ikiutcllo, luuintaul: A, T. 




F^VebberMsialfliil 


, 


njdroera[.h, .... 


u. nuiMiiuid C.A. iv«, Bidi. 


l«Eraiiliy, ud 


C. H. B-Td. iii«l«t.ii.t: Joseph 
IlerKCehclmor and C, 11. Vbd 
Ocdu), aide. 


«rv«ione. 


QoodfcUon' and F. Blako, nuist. 
rnits: J. B. Uajlor mid C. U. 
Filcli,aidfc 


TrlaueulaUau... 


a C. McCorklo, aiaiatiuit: 1), ». 
WolojLt. aid. 


Iljdrosrai'liy 


W, Ring and J. B. Baylor, aid*. 




G. W. Deui, aulaUot; Edwin 
6iiilth.iidC.U.Fll«li,al<l8. 


inii«netio obaor- 


GooTEoDin-ldsoii, assliiljiDt i Will- 
R. Throckmorton and T, J. 

LoffIT, HldB, 1 



: CoiDnianduT P. C Jubiiauu, U. S. 

I N,, OMiHtaiiti IJciil. CoDi. 

I tnanilor C. W. Konnody, U. S. 
S.; LioatcuantB U. It. MniiB- 
ll»ld. E. W. Ilomy, Goorgo W. 
Ty]«r, and J, I). Aihuna; Llou- 
tonantU. S.Day, pHrtofwawn, 
A.W.Chii», aMistant 



rriansulatlan ot tho Galf ooaat of Florida nwni 
Apalacbao Bay wnthward and eastward U>- 
wanl Cedar Keys. (See also Section 11.) 



Geodutic operations in tho Tluiuiiy of tho Al. 
e ip Georgia, and renoasurement of 
(See ilw Scetlonn III. IV, and V.) 

Trlani^latioB to delermlno gooj^apbical points 
in tbo Tioluity of AtlanU, Go. 

and leleetion of statioiia In 
Goorgla for geodetic conaectii'U, 



Detailed survey of the shores and hydrography 
of Uisalaslppi Kivet in tbo vicinity of Kow 
Orleans. La. UetermlDation of points by Iri- 
ongiilaCloa In Illinois and Uiaiaurl east aud 
wHt of Saint Louis. 

Latitude and longitudn deteruiiucd at Uodisou 
■od La Crosse Id Wlseousin and at Mlnno. 
kpolis in Ulouesola. (See also Sections 11 



TrlflDguktion of the coast uf Tl'iss froui Koat 
Bay towards Bablna Pass, and detormlnatJon 
of the positions of light-houses and boaCons 
in Galgeston Bay. (See alao Section II.) 

Hydrographyof EsplrituSautoaadSau Anlonlo 
Bays, Teias. (See aliw Section II.) 

Latitude, longitude, and the magnetic elenients 
dotermlned at Denver, Colorado Springs, and 
Trinidad. In Colorado Territory. (Sec also 
Sections II and VIIL) 

atltnde. tongltudo, and the miguctio elouienls 
dctarmlnod at stations on the ocaet of Lower 
California between Capo San Lucas and San 
niegc 1 also at the station occupied In 17«9 by 
M, Chappo de I'Auterocha for observing the 



San Ulego. Reck doternilned in portion ncoi 
Point FcruilD. l>eop-soa soundings la the 
Paolfle wostn-ard of San Francisco Entianci>. 



(See all 



inXI) 



Detailed survey of count of California between 
Snn Peilri> and San Juan Capistraiio. Survey 
of the shores and aiiproscboa of Catallna Har- 
bor. Sonndlngs In San Pedro Hay at tbo ap- 
proaches to New River and Anaheim River. 
(SeoalsoSeiitlDnXL) . 
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VMribuiion of 8urteyitt0-parties upon the Atlanlic, Gwl/, and Facijic coaais, d-c — ContiDue«I. 



nl-Kvlloiia. 'I'arlJus.! Opcntlona. 



itiuued I No. 4 Topograiib]- ■ Stehmmu Fomoy, «i 



V of Santo Itona Iglanil. 



I Rciie ElUcott, 



' inillrlBiiKuUllun. ' Ham EliDluck ud a H. Tilt- 
nHDii, (iibawltUiitix a It. 



, rriuii;,uUtiuiiui<l ^ L. A. »tDe(i'lk-r, sulaUut: U. I. 
I tupot-rapby. ^ WU!i;y,nliL 

! APtrononilul ub- ' CeorEDDavldwn, lu-Mdiat ; S.U. 
I (crralioai. ' ThnKkmortDn and W. S. Ed. 

vardt. (Ida. 






coptiou 



rriaDEulatian for ODiinFctiiie ttae Skntft BariiBra 
iBlandavlih tbe ab>>r»tli>o inrveyer Califur. 
uU. Statlont wloclod fur tixtendlDR tb« maiu. 
Irloueulatioa to UonUrej Baj. Magnetic 
eIement«d«(onnlned at Faint Conmptloo. (See 



II XI.) 



icutatof Caliromik 



Latitude uQ aiimnth delenulned &t San Lnl* 
Oblapo and at Ban SinieoD. Cil. UainMic 
elemoDla dftcraitaed at Point TiiKi*, Cal. 
(gee alio EecUon XI.) 



I CluroUiid : 



>l (if Oreifon and of 
aBhluetvQ Tnrilory, 
dudlne tlie Inlcilot i 
y>, purla,4ua riveia. 



13 TriangulaiioiiHDd . L. A. ^nstvllur, latiBtsut^ II. I. 

lopograpby. WUloy, aid. 

14 TrUDKulBtionaud I Aug. F. Bodscrg, aeiiitlaul ; E. F. 
, toiwgrapby. j Dicklna, aid. 

13 ! Ilydroftrapfay | GersliDm Itradfotd. anaialanl; F. 

i j W«Btdalit, aid. 

10 IlydroEnpby 1 ConimandcrP. C. Johnson. IT. M.N., 



ir I Kccuuaainiancc 

and trianguU* 
tiou. 

I TtitORuUtlou and 
lopogmphy. 



&. W. ChiiH',iit.d»li 



lolef^phio obHtrvatloni at San FraociMO for 

I dtilcrmlninff the lonjfitndo of Kolama on tbo 

ColnmbU Birer. UagneUo elSDWDla deU-r. 

uiined at Sao Francisco. (See alao Seotlou 

I SI.) 

Topugraphlcnlgiirtey of Tatila Mountain on llie 
I Dortb eldo of tbo Goldon Gate. Surrey of ibc 
I soDd-diuiea neat San FraociHw. 
»l>ecia1 obaorTationi on tbo cunvuta of San 
Fraociaco Bay, and aaundlnga to duiflop the 
cbaDg« in depth In Iho liay and OD the bar- 
Ilyrtrography of Cord bU Bank. 
Seriea of tidal and nieteoroioglcal obaervatluuh 
oonllnoed at Fort Feint near San Franciaoo. 
{See also SeeUon XI.) 
Topography of tlie ooatt of (;aliloruia uorth of 

Uendoclno Bay. 
Detailed aorroy of (hu uiaal of California north 

of Noyo BlTsr en trance. 
Itocka off tbe ooaatof California dolcnnincd iu 

poaitlon near Cape Mendociuo. 
SoDDdinjcs along Die ooaat of CaUfomia in the 
vicinity of Crescent City Itevf. (See ajso Sec- 
' tlon XI.) 

. ' Triangulatiou U'tu'L-eu Klamatli lUver and Falie 
Klamatb; and recomiaiNHtBco fbrlt^cilentloii 
' to Rocky Point. Cal. (SeoalaoBectlonXI.) 

. To|>ai:rnphyof Ibccoaatof Uroj^ou from Crook'* 
I Point to Capg Scbaatlan, and reconnaluance 
I lOr ritcDdlD(c lbs coasMrlangiitatiDn uortli. 



Coiuuiauder V. C. Job 



Sonndlnga devebi}iloi; anidintatiu under Cape 

Sebaetinn, and at Cbctko entnuice. On'B. 

(SeealuSoetlonX.) 

Latitude. longUude, and aiimutli detcimincd at 

KelaniB ou the Columbia Itlver. Oreg. Mag. 

I ucUo ileclinatlon, dip, and Intonalty dcler* 

' niined at Capo Diaappointoient, W. T. (See 

alao Scclion X.) 



y Google 



THE UNITED STATES COAST SUBVEY. 73 

Dittribution 0/ BHrceyinffpartiea upon the Atlantic, Qui/, atid Pacific ooaats, «&c, — CoDtiniied. 





Partic). 






LouUlioorwork. 


Sectiom ZI-CoDtlBoed.^ 


Ko. 1 




ClefeUad Bockwell, oaaltUDti 
Qtartt B. Wlboo, bIiL 


TrUngnlMlonlof ItKCoInmbU RiT.i tiUndod 
fMin VMtport to K«l*n». Ongon. (See ilao 
Section X,) 




* 


topopmphy. 




W.T.,»ndoonnBctloaof work with the «nrv*j 
ofColnmbUKlvur. 










TkUlobHrvatloDi. 


L.Wil»n ud L. Neueloli- 


at Asloria, Otbb., and it Port To»n»liond, W. 
T. (Soo«l»o3octlooX.l 


SacnovXIL 




poKWiihy. <u>d 
bTdn>gr.|.b,. 


JftDiME.LiwBaii.MilstaDt; F.A. 


rapbyof Biidd'a talM, InolndiDg (be develop- 
W.T. 


Cout oT AlMk> THriloiy. 


' 




Baker, lid. 






utorlallea of (be ooaat of Atatka. 








C.pt. Cluulw Bryuit, W. H. DaU - 


3eHe>oriidalob«ervatlOD. recorded atSaiDtPaiir. 
iBlBDd Id BebriDg Sea, and at tbe Aleutian 
Idanda, Aluka. 



H. Ex. 133 10 
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EEPOBT OF THE SOPEKEJIEIIDEIII OF 



APPENDIX No. 2. 

Statittics of field and ogke work of the United Statea Coast Svrre^ during tkc year 1S72. 



Priin»rr, nmnbac of 

SsoanduT, DDmbvof... 
Length of, In mllea 



Arwln aqnua mllea 

Eorliantal-aogle itnUotia soonplod ... 
O«eisn>phlMlp0dtlinudaten>i[oed... 
TgitioBl-aiiKle lUtliHis ooonpitd 



SUtiODi ooonplad for kiIid Dlh 

StaUani (Kxmpled forlaUtnds 

StatUiu aocn|il«ct for Icmgitude 

Permuifint longltodfr^bdoDi _._....,., . 

PirtleB, nnmbBT of 

Hagnettokl lUUisu ooanplad. namber ol 
PkrOs*. Dumber of. 



Anaaiurroyad in BqoKTemUei 

LeoKth of general ooaat In mllei 

Length of ihore-Une In mile*, Including riven, ereekB, uidponda.. 

Length of Toadi in miles 

Fertlee, namber of 



FutlM, nnmber of 

Hnm'ber of mll« ran while M 

Arw Knuded In iqaen miles 

Hlle* ran additional of oot«ldeordesp«ea>oandingi... 

, number of 

In Qnlf Btzeun f6r tempentnrs 

Tidal aUtlona, pemunent 

TldkiateUoniDoeDpled temporarily 

Tidal pattlea, number of 

ConentflUtloni ooonpled , 

Conwit-partiea 

Speolmene of bottom, number of 



Tolames . . 



TrlangalatloD, orlglnale, namber of Tolnmes... 
AetroDomtcal obaervatloni, oriRlaali, nnmbra o 

MafDstleal DbeerTaUoDi. orlginala. namber of mlomee 

DapUoateaof tbeabore, namber of volnmea 

CompntatianB, nnmber of TolBmea 

B;dTOgraphloal eanadinKaaDd angles, original, namber of volnmes... 
Hydrocnpblosl soundlnfti and aajcles, dnpUeeles, namber of Tolamea. 

Tidal and onrrent obaerratlaas, originals, ralames, Dnmber ot 

Tidal and ODrreDt obserratians, dapUoates, volnmea, nombtt of. 

Sbeets 
Tidal 
Total nmnber of volumes of reomds . 



3U,eH 

90, sn 

da,T38 

10,70^(31 

«,<na 

1,133 



1,891 
1,805 
3,449 



10,0111 
1,ST3 

8,1100 



31.409 
S.3M 
01,140 



SIS. 314 


ll,JI3,14J 




4,BJ» 


8 


5S 


1,381 


34 


MO 






3 





5,7TB 
a, 333 
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StatUtiea of fielA and ojfice leork of ihe United States Coast Survey^ <£&— ContinDcO. 



Douilptlon. 


PrevlOMtt. 
IBIS. 


■™ 


r^ 


„„„.e.^ 


1,™ 

709 

a.m 

a,S33 

MS 

tss 

278,031 
W,1IS 

S,IIM 


a,«s 

14,810 

ITS 

|5,C05.« 


1.188 










9.aw 

HI 
LOOT 

4SS 

104, :« 

5,384 

l^ou.e> 


mouviMO USD naimsa. 
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BEPOBT OF THE SDPEBINTBNDEKT OP 



APPENDIX No. 3. 

Information /umiske^ fi-om the Coast Survey Office, hy tracings from original sheets, &c., in r^ly 
to sp^al calls, during the year ending Novemier, 1873. 



Date. 


Name. 


DmtaihniUhed. 


1^ 


30 

as 

fiS 

VI 
31 

19 

SS 

ID 

90 

17 
M 
30 


M^. G. H. Elliot, Oolled State* Coipa of 


EDglneora. 


Focaaaet to Sye'a Neok, Uasa. 
Llue of deep.aea •oandlnga acroaa Yneaton Channel. 

tin weatern abore of DeUware Elvar, from CoUina Point to Black- 
Urd Creek, DeL 

andpartofBaokBlrar.aa. 
Point Montara. 

Harbor. 
Hydrographlo aatvey of the Hndion River from Whlakey Point to 

Enickerbof ker Pier. 

UlSln lighthonae. 

Map of North Wlmbee Creek, S. C. 

lametHead. 
laUndSonnd. 






December 


JeromeColllDB, chief englDoer, Harab I^d Co., N. Y 




Gen. A. A. Hnn^pb^a^^ Chief of Engi nee 
Col. John NoBton, United Slatea Corpa o 




Jaanapy 


tBDRlneen 






























FobmaiT 








Hon. W. WIndom, United SUlea Sonata 




















Hydrographlo aorrej of Ship John Shoal, Delaware Blver. 

Hlver. 

Shorea of BevBta EivBr, -rldalty of Annapolia, Md. 
UnSnlohed proolh, with nrvea of eqna] depth of Flymonth, Dubnry, 
and KlngBtoo Harbora, Uaaa- 

Hydrographle nrvey of Trinity Shoal, La, 
CovePolot. 














April 


Conuneroe. 








CoL Charlea S. Stewart, United SUtai 


Corpa of 


June 


CapLW.S.SUnton, United StateaUorpaofBngliMen 




CapL K A. Freenuui, United Stotea Bovenne H«iH 
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CoalHuboT, 
PopoffStnIt, 

Sanborn Harbor, 



Earbonof Aluka. 



J. r. Waring, fimratdlDg •KentCatrml lUUniad, Ga. 



Col J.D.EDrti,'UnlladBta(«CoriwD[ Eagliiwra. 
M*]. Pater K. Haini, DnltedStatca Corpa of Englnetr 

TawD-oammiadoiuta of Kaw CactJ«, Del 

Tecplanck CdTln 

'William McOflOTEa, Jr., eaq 

Jothu Qllbert,eiq 

H4I. Henry ]£ Sobcrt, nulled Statca Coipi of Engt- 

OiD. J. a. Barnard, TTnlted Statu Corpa of Engineer 

Brovn and Le Baron, dril englneen ..,-.,- ^*. 

A. F. Barnard, eiq 

HoiLDsTidYnlee, ofFlwlda 

John Daynunul, eeq 



^.platted 



Savannali, Ga^ to Baltlmot*. 
EaTannah,Gi.,toFbllBdelptila. 
SsTannab, ChL, to ITew Xork. 
Dlataooea frtm Savannali, Oa., to Buaton. 
TaposnplilcalsuTveyofCape Mb; aiidTlciDitr,K. J. 
Tapograpblcal nme; of Horrii laland, S. C. 
EjdrDgrapblo aarvef of liarbor of Smr Castle, Del. 
l>np11u(epn)lectlDQiotIiakeChaDipUI]i.wiUillghi.baiu 

thereon, on eoales of 53^ and yj^ (j. 
HjdTOgraphlo and toposrapUcal (nrreyt of Panmoro'e Island and 

Tidnltr, Ta. 
Hydregnphlo aod topogi^Mc*! aurraya from Saint AngtullDO to 

Ball&z KlTtr, Fla. 
HydiDgiapblc Infoimatlou of Die ColamliU Hlver from above Astoria, 

Oreg. 
Hydrographlc Intormatlon of the Uiasiasippl delta. 
Topograpliloal anrrey of part of Eaatem Folot, OtoneoatAr, l£aaa. 
HydrograpMc aorrey orontranoe to Sen Haren Harbor, Coon. 
Bydngraphlc annray of Sairpit and ^ter Creeka between Nssasn 

Soond and Saint John's KlYar, Fla. 
TapofCrapblcalaarvey oftboMlailaalppiBlvor between Poverty Faint 

and Jesnit's Bend, Ia. 
TopograpUndBaTTey, east BldeofFotomao BItot, from Marbary Point 

toward Qleaborongb Point. 
Pn)|aistioa and brlgonometricai points in the Tielnlty of Bnllihead 

Sboal, Delaware Birer. 
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REPORT OP THE SUPERINTENDENT OP 



APPENDIX No. 4. 

DRAWING DIVISION. 
Charts completed or in progress during the year ending November 1, 1873. 

I. HjdrDgraph;. 3. Topoerapb;. 3. IJrawlDgrorpbotographloiedDotioa. 1. IHtoIla on pbntosi^ihio oatllnes. S. Teriflutloa. S. Lettering. 



TiUwofdwHa. 



Bh, Ue. .. 



C0Mt«Iiart Ho. 3, Petit Ueaan llglit loMukeag Bead, He... 
Cout-cbeTtNo.4,TfBBkugHsadto'WbIteEe«dl<gh[.lndm 
log Penobecot Bay, He. 

Fenobsoot Bay, Me.(iTealeni part) 

SalnCOoorge'aBlverudUiucle Ridge Cbumel, Ma 



Qeiieral cout-Cbkrt No, I, Qooddf Head to Capo Cod, Haw . - 
Slieepeoot ud Eeiine1>e<! Bivers, Ha 

Coul-chact So, 7, Keonebeo eutmice to Capo Forpolae, Ue; . 



.1, Honotnoy and Nantncket Shoali to Maake- 
get Channel, Uau. 

General coaat-chut No. II, Cape Ann toOay Head, Uua 

Mamganaett Bay. B. I. (upper part) 

Hanaccaaaett Bay, K.I. (lower part) 

Coaat-chirt^No. 13, NarraEuaottBay, K.I 



Lake Cbamplain ftom Ugoaier Point to Cumberland Head 

ll(ht (ahaat No. «}. 
Laka Cbamplain from Platlabnrgh to Canada bonndar; (aheet 



BoiUnnton Harbor, Tt 

, New YotkBay and Harbor (upper abaet) 

AtbtaticaiaatNo.n, Naotncket lo Cape Eattetaa 

Dalawara BlTBT, navyyard to Fort Mifflin ligbt 

Mew Caatle Harbm, Del 

Caaat-chart Ko. IS, Ft nta Island to Welch's Point 

Oencml coaat.«bait Mo. ly, Cape May to Cape Benry 

Coaat^bart Ho. 33, Cheaapaaka Bay, York Blrer to Fooomoke 

Bound, Ta. 

Coaat^ihart Ko. (4, Fampllooand Nenao B!TeTa,lf. C 

Cnaat^uhart So. 30, Cape Fear and approaeboa, iDclndlng tbe 

rivet toWUmington, K. C. 

Caaat.obartNa.ST, SaFalolight,(}a.,4iiPeniDndlna,FlB 

I>oboyandAltamahaSaiinds,6a 

Balot Simon's Sonnd, Oa 



Balnt Andrew's and Jekyi Soande, Ob 

Oeneral ooaat-obart No. Vtt, CapelBomaln to Saint Ifary'a 

BlTar. 

Saint Haty;^ Blvet and TemaodiDB Harbor 

Coaat-ohart No, SB, Comber laod Bound, Saint Jolm'a RiTCr, and 

coast southward. 

Indian Klver Inlot, Fla 

Saint John's BlTBT entrance, FU 

Coaatelurt So. 11, Xortngai, Logferbead, and Osideo Keys, 

ria. 

Saint Oeorge'aBoDnd,na.(eMtem part) 

Saint aei>ri[e'aSannd,E1a.(weBteni part) 

Coait^chart Na ee, Penwoola Bay, A«., Cl« 



1-400,000 
1-40.000 
1-80,000 
1-40,000 

i-eo,ooD 

1-400,000 
1-40,000 
1-40,000 
1-80,000 



3. F, Smith. 4. H. Llndenkobl. 

1. B. Lindenkohl. 3. T. Smitb. 4. B 

LlndenkohL 4. F.Eiicbten. 
1. H.LlndankohI. 3. A. LindenkobL 
a. H. Llndenkobl 



1.3. H-LindcokoU. & A.Lindenkohl. 

a. A. Llndenkobl 

1. L.Ear«her 

S. ELLindenkohl 

1. A.Llndenkohl 



New edition 

pleted. 
AddiUona. 

AddiUona ; 
Addltlona; 
Additloaa; 
Additions ; 



oomplaled. 
completed. " 
completed, 
completed. 



1. A. Llndenkobl 

IP.Erlcbaaa. 9. A.LiUdenkobl 

I HUudankobl 

3. A. LbidenkoU. 9. P, EricbiaD. 3. 

E. Llndenkohl. 
1,3. A. LlndenkohL 3. L.Karober 

1,3. A.Lindenkahl. S. L.Earcbcr 



1,3. S.J. Sommet.... 
1,3: A.Llndcob>hl. 

1. A. Undenktdil 

I,3.RLindenkohl... 

1,3. F.Borteg 

1,1. A. Llndenkobl... 

1. A.Llndenkohl 

1. A. Llndenkohl 



Additiona; oomplaled. 

Completed. 

Completed. 



Completed. 

Completed. 

Completed. 
Completed. 

Additiona ! completed. 
Completed. 
Completed. 
Additiona; □ 
AddlttoD*. 
Additions I completed. 






1-40,000 
1-400,000 



1-40,000 
1-3(1,000 
1-«],000 

1-40,000 

1-60,000 



.A.Llndenkohl. 3. P.Krichaen... 

. F.Falrtai 

, F. F^rfiu. S. F. Fairfax. 3. 



LH.LlndNduU. 1. F-Fairlai. 3. H. 
UndenkohL 
S. A.Lindaikcbl 



a. F.Siiclinn. 0. H. Llndeokahl 

1,3. L. Earcher 

1. LKamher. 1. A. Lindenkoh] ... 
1. A. Llndenkobl. 



I. A. UndenlcobL 3. P.SiiflliMn. 



Additlcnii completed. 

Completed. 
Additiona. 

Completed. 

Additiona. 

Additiona { completed. 
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TltlHOfohartS. 



Dntngbtimen. 



Qnlf oout, Key Wnt to Slo gmdi 
Coutdbut No. Bl, IitkM BorEsa u 
Genenl caart-ohirt No. Xm, ippnaobM to Ulwlulppl di 

CoHt«livtKo.H !!•<•>• of the UlululppI 

PhUd oowt Ha S; Santa Barbara CbauiMl.Cxl 

Ban Fraoelaoo PBulnnl^ (^ ■ 

t ^imI FniB peDlnanla, Cal .-..- ._..,... „......, 

PaciBe eoaat Ko. 1. MondaaliK Cltf to Hamlxddt Baj. Cal. 

Trinidad Baibw.Cal 

CrMouit Clt7 and Saint Oaorge'aBMf, Cal 

QifaOitati andnaf.Ons 

TaqnlDBB RlTU sntranoe, Ong 

tialniiibiaUrar.OceB-tslieet Ifo.3) 

SaB«a'5odiid,Ue 

IMfMtB^.Ue 

TlnByatd Haien, Han 

HfK Uareo Baiter, Conn 

BnrltaslaD, Tt 

platUbnrghandCiunberiaBdBay.N.T 

IjHu Cbamplaln, fiom UgOBlar PolBt to Camberland Hwd 

(•h»tirD.3). 
Lake ChamplaJD, trom FlatUbnrgli toCanada boundary (alirat 
Ha.1). 



l-tO,DCW 
1-15,000 
1-1!>,000 
l-lt,000 



la,N.C.. 



KG».. 



Sinboni Baibot, Sagti Iiland . . 



1. A-Llndenkobl.,,,,,,,.,.., .,,.. 

1. A. Llndenkobl. 

1. A.LIndenkabI 

I. A.LindBukobl 

a. A. Undonkiibl. i. H. LlndaakaU. 
H. Undsnkohl.flnKrailngtopognpby. 
H. UndeDkohl, anKnTlQi topafnphy . 
1. A.LbdeukobL 

I, S. A. ;.lnd«kohl 

1. H.Und«nkDU 

1. A.LIndeDkobl 

1. A.IJndeDkobl 

1. K J.Sommer 

1,8. E. J. Sommer 

1, a. F. Horleg. 

3. P.EricbMn. 1. U.AnKloa 

1. L-Kanbor. 1. U-ADitlea. 3. P.B 

l.a. H. Angln 

1. F.Eorteg. 3. B. UndeDkohl 

1,8. H-LiDdenkobl 

1, U.ADelea 

],S.lLAD|lei 

1,2. H.Lludeukohl 

1,8^0. H.Llndenkohl , 

1,9,6. E. Llodenkohl 

1,8,6. H.Lindmkohl., 



Completod. 
Completed. 



Comploted. 
Completed. 

Completed. 



Completed. 
ComplBted. 
Complalad, 
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REPOKT OP THE BUPEEINTBNDENT OF 



APPENDIX No. 5. 



ENGRiVlNG DIVISIOK. 
Platea completed, eontinved, or commenced during the year IWlS. 

1. Ontllnea. S. Topagr^ib;. 3. 3>ddliig. 1. LcttorlDfi' 



So. S, fnm Peuobeoat B«j to Ktnnibea eotmiM 

Ka.31, tnlnnn toCbMBpMks Bay (edlUon of IBia) 

Ho. 33, Chsupukc Btj, from York Hirer to Pooomoke 

Sound (adl tlon of len). 
Vo. 33, Chaupeaks Bay, tnm Fooomoke Bound to Potiraiuo 

BlTer(Bdlt1<mofl?T9). 
ITo. 34. ChenpMke Bij, from Potonuw Blnr to Chaptauk 

Kiier(ediUDnoflsn|. 
Ho. 3i, Cb««Bpeake Bmy, from Cboptanli Bl*sr to Ibgoih; 

IUT>r(«dUlonafl8Ti|. 
No. 36. CbsupakB Bay, from Magotli; SlTtr to head o[ 

baj(edllODorim). 
So.iS, tarn HoDtlnt Itlaod to Onabaw Sound (editloa 

oflaJS). 

Barlnrthartt, tie. 

Sonthvoat Eaibw and Sonea'Sonnd 

DunailMottaaDdHBdom»aIUTan(pT«liinlnai7*dltloo) ... 
Nansgaiuett Ba; (In tvo ib««ta) 

Buriligton Btrbor, Tt 

Batlena SbMli 

NcI, Qaodd; Head to Cape Cod 

ira.II, Cape Add b> QsT Eewl 

Mo-V, C>p« Heory to Cwe Lookout 

iro.TII,Cap«Bamals toSalDtUaij'eBlTar 

OeaM-diarU. 

Se. 3.Frnieliman'i>DdBlDeHIIIBay> 

Ho. i Peoobaoot Ba; 

So. B,KennebeoanlniuetoBaoolUvar 

So. T.KoimebeoentmieelDCape Poipaiee 

iro.W,ClLlnoot«««iieInlottoHogI*l>nd 

Ifo. 30, Hog Island to Cape Henry 

ira.9e,SaTaiuuh to Sapelo laland 

ira.n.BapeloIaIaiid to Saint Uai7'iBivcr 

ira.91,LakaiBoT^«andPonteliartraln 

Na.M,USnluIpplIUTUHD.l 

Mooae^a-bea Beach 

Monnt De»it Iiland, Ice leut) 

PenobecotBay (eaat) 

Penobw»tB«y(irett) 

Saint 0«OTK«> Blrat and Uaaole Bldge Channel. 

Flymonth,Elngaton,and DubsryHarbon 

FampUoo ElTcr 



1-80,000 


(. J.EnlKbtandRA.U»ideL 


!-».«« 


3. F.W.Benner. 4. 


B.A.Uaedalani 


1-80.000 


3. W.A.ThonpM>n 


i. A. FetenoD. 


I.«,O0O 


3. W.A.Tbon.p-»L 


4. A. Petereen. 


1-80,000 


3. -W-A-Thomp^ni 


4. A. Patenen, 


1-90,000 


3. H.H.Knii[fat. 4 


APeteroon, 


1-80, M« 


3. W.A.Tbonipaon 


4. A.FeWnen. 


1-W.OOO 


3.H.&Ba™W. 4 


K.A.M«odoL 



1,3,4. V,E.ZBljtbt. 

S. W. A. Thompaon. 3. H. U. Enlgbt. 4. A. Fi 

»■ W-A-Thompaan. 3. F. W. Benner and W, A. 



1-400,000 
1-400,000 



i-ai,ooo 
i-ao,ooo 

1-80,000 
1-80,000 



1-40.000 
1-40,000 
1-40,000 
1-40,000 

1-40,000 
1-40,000 
1-80,000 



1. a. J. SathoflW. 3. H. U. KaigbL 4. E. A. Uaadal and F. 

Ooortanay. 
a. W. A. Thompeon. 3. RlLKnlghL 4. J. Knlghl, E. A. Uaedel, 

aBdiTG-.Thompi 
1, ». A.H.lCa»deL 
1, 3. A.lLMaed8l. 



. a. J. EnthoffeT. 4. E. A. HaadeL 
, 9. J. EDtbonir. 4. X.A.M>edi!L 
I. H. 8. Barnard. 4, E. A. MaedoL 

, S. 'W.A.Thompeon. 4. E.A.UaedeL 
L r. W, Benner. 



. &.S.Barnaid. 
. A. BanglsllBT. 4, 
. F. Conrtcnay. 
, a. A. M. Haedel. 



E.A.Maadal. 



a. 1£ Knight. 4. J. Knight; 



1. W. H. Davla. 3. H. M. Eolgbt. 4. J. Q. Tbompaon, 

1. A.U.M>edBlandJ.C.KondTap. 

1. B. Hdkow and J. C. Kondinp^ 

1. K Holkov, J. C. Kondmp, and A. M. UaedeL 4. F. Courteuaj. 

t. W.A.Thonp«ia. 3. B.3L Knight. 4. A-Fetenen. 

4. J. Q. Thomfaou and f. Knight 

1. J.C.Kw)dr«|l. 4, A-Pateneo. «. B-CEvlaa. 
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TiUirotplilM. 


Soils. 


E0Br.™«. 




1-80.000 
l-WpOOO 

1-900, 000 

1-80,000 

1-^,000 
1-S0,000 

1-W,000 


1. J. C. Kondrap. *. A. PotsTMn. 






1. W. A. TboiD|i»ii. -t. A.PckTwn. 

1, !. n.C. EroDL 4. A. Potcr>enBiidE.A.Uiwilel. 

l,3,<, W.aKnljtht 

I, 4. J. G. Tbomptou. 3. J. C. Komlrup. 


CouUbart No. H, tna> Choctawh.tchoo Itaj to PonuooU 




rbor 






' 



n. Ex. 133 U 



Digitized by LjOOQIC 



KEl'ORT OF THE SUPEBINTENDEST OF 



APPENDIX No. 6. 



Lint of original typographical sheets roistered in the archives of tlte United States Coast Surcey/ron 
Jane, 1865, to January, 1873. 



. Kew Brnniwlck .- 
dalDa Mid Hew 
ItriiDswIok. 



SaltiC Croix Blvcr(Ciila1iiiui.ISBiulStiipbeii-a) 

West QuoOiIy B«r 

Eoalporl toi vloinlty 

UooM-i-beo Reach (middle sheet) 

Mooce-a-beo Keaoh (upper ebecl) 

Hoiue-a-bec 3i«aGh (lover Blieet) .-'.' -.,-...^.. 

GouldnbonniKfa Bay 

Winter HaHwT Id GooldsboraiiKh Bay 

MoQnt Desert Inland 

MoDut Dcaert leland, aoDtbweatern part 

MonnI Desert lalanil. weaterD part 

Islands south of Houot Desert 

Great aod Little Cranbeny Islands. &c. 

Belrast and Searsport 

Sorth Haven Islsnd, Inclndlog Ic^ge* and Island d 

Uain and Utile Thoronghfarea. 
Sonheni part of YinalffaveB Island, witb SUmpaou'a.Catder- 

wood's, and Babbage Islands. 

North Isleborongh, Penobacot Bay 

Sontb Isloljorongb, Penobscnt Bay 

I'suabsoot Bay, islauds sontb of lalalHiRKigh 

ppDobaoot Bay. wealorn shore from UogunlleooU to Knight's 

Point. 

Foi Island!, Twtem part of. 

Foi Islands, sonthcastein pact of 

Fox Islands, •ontheastenipartaf, andSmllh, Saddleback, and . 

BrimaUine ] 
KochlandHa 
Friendship ... 
Seal, Tennant's, and Hosqullo Harbors . . 

Saiut George's Bivsr entrance 

Saint George's RlTer 

Weskeag Hlver and Tiolnity 

Merrymeetlnjt Bay, InolndlDg Androsooggln, Mnddy, and . 

ClUhance Bii-ers. 
Mnacongus Bay, Islands and ledgca... 

Muscangni Bay. soatlieni part 

Muaoongna Bay, tmu Koand Pond Ic 

PemTDnquid Hecli, Including John's Bay and Femmaquld BiTer . 

Pcmmaqnld Point, including Ncn Harbor and vest shore of . 

Mascongus Bay. 

Damariseotta BlTSr (loirer part) 

Daniariacotta Birer (npperparl) 

UedonucKlTer 

Llnekln's Bay and Islands at month of DamuiBcotta IUtdt . . . 

Westport and Anowsic Islands 

Kennebec RItgt, head of 

Kennebeo RiTcr, fnnn Abagadaasel Point lo Blehniond 

Kennebeo ItlTer, fiwnBiohmond to Gardiner 

Hew Meadow River, from Forslei's Point to New Meadow 

Bridge. 



n and rloluUy ■ . 



Scite. 
1-10, DM 



-10. 000 

1-10,000 

1-10,000 

1-10, ODD 
L-IO, 000 
l--10,000 
1-10, 000 

1-10,000 



-10,000 
-10,000 

-10.000 I 



CEockwcll.. 
..do 



IL U. tie Wees... 



V.HDDnnls.... 
Charles Uosmer. . , 
3 Denuia..... 

Charles Hoamer... 

W.H. Dennis 

C.B.BO)-d 

F.W.Dorr 
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Li*t of original topoffraphical sheets registered in the arditves, &c. — Conttnaed. 



Localltit*. 



Voeo B*f , fMrn Uddle Bay to New UMdav 

Hfth ead of SsbHbabegui IiUnd. 
CuooBsf, Seliukabigui tadOrr't lakudi... 

Ctaeo Bay, AttcH at E^l-Vmy Bock 

PartUsd Harbor, whirt and ahore-llne 



do 
da 
da 
do 



PrJTlUod City and Harbor, iprcUI anrvey Na 1 . . 
Putland City and Harbor, apaelal MTvoy So. 3 . . 
FoHlaudCttj aodEarbor. apeclal aiTYcy No.3 .. 
Partlaud City and Harbor. spMlal tarrey No. 4 
Portland City and Harbor, apeelal aamy Ho. S 
Pottland City asd Harbor. a]ie«ial anrvey So. t 
Portland City and Harbor, qwdal aiUTey No. 1 
Portland City and Harbor, special lorrey Ko. 8 

Portland CltyandHarbor.gpocUlanrrey No-ft 

nirtland City and Harbor, apaclal anrTey No. 10 

HonthofSaeoRlTarandBlddefardPool 

Saeo River and UirDi or BlddafiTd and Saco 

OooBB Fair Cr«k to SpOTwleh Hlyor 

KuiDebiuik Port and Cape ForpolH to Qo('( Ifeck 

Cout tnaa OgDoqolt, In WolKto UoanmRlnr 

WaUaBeaob,lnoladedlDBbHtNo.im 

Coaat rnm Kltteiy to Toik 

Coaat rrom Boar'a Head la Rye Harbor ' Now tlampabire 

Cout tram Bye Harbor to near Faitamoal 

Kortb RlTOr. aheet No. I 

NortbRlTer,afaeetNa.S 

Cape Cod Bay, weatnmahDre. from ShlpPolnt to WeatSaodwioli .. 

Cape Cod Bay, wealem abore, (torn £«1 BItot to Ship F 

Cape Cod Bay, »ntberD abore, from Orleani to B 

Cape Cod Bay. norlhem abore, tiom North DoDuls to Bniratar ■ 

CapeCadBay,eaaleni«faore,rromFleaaatitBaytoNaiuattHarbor .. 

Cape Cod, BODthero aitrvmlly, Indadliig village ol 

Cape Cod, from rieoaaat Point U 

UoDOioay Folot 

City of Fall Blver and ^-iolnlty.. 

Tova of Eut Oreenwloli aad vIolDlly . . 

Uonnt Hope Bay. d 

Seekonk BItc 

Clly of Flwldence, wharf-line . 

Wacna.. 

Prodenca Island . . 

Sarraganaett Fior to Sooth Ferry , , 

Seaomnet River, eastern part ., 

lalaad of Bboda laUnd, ftom lUaoh Point to Eoaloa Point... 

Itlaod of Rbod^ Island, northern part 

Kftwport and vicinity .,.,,..... ,.,_........__... _,.do ., 

Point Jndlth and viclolty i.-.do 

Uwanlcnt, Hatch, andGoDld Islanda I do 

Ciaal of Rhode Ijlaad, from Croas Ulil* eastward do 

K sTj-yard sear New London ConDOeUcnt... 

l4taCbaai0idn.flomWblla'8 Landing to Applelne Folot ... J Vermont 

Uke ChanplalB, ftom Appletres Point to Honback laland do 

Uk« CbanplalD, fiwn Tremblean Point to Port Jaekaou do 

lakaCbaiapUIn, fh)m Tremblean Pirfnt to Llfgonier Point do 

Lake ChampUln, vicinity of Plaltabargh New York.... 

IdaCbamplaln, vlcluily of Plattabnrgh Vermont 

UkeCbamplain, vicinity of Uallett'i flay do 

Uke ChamplalD, ^ore.llna aarvoys do 

Uke Chain plain, abore-llne aorveys do 

UheChainpIaln, shore-line aiirveya do 

Uke Uhauplain, shore . line inrvoys I do 



|. 




t,900 1g«3-'SB 

i,«io isst-tie 

too I ISM-'W 



C-H-Boyd 

A. W. Longfellow and 

H. Vr. Boche. 
A. UodenkDhl . . 



ChaiiDsHosmer... 

J.W.Donn 

J.N.McCUntock, 
H.Adama 



P.C. r. Went.. 



ILAdama 

P.Cr.Waal... 

ILAdama 

ILVr.Bacbe... 
C.H.Bayd 

A.U.Hnrr<aou. 



y Google 
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EEPOET OP THE SUPEKIHTENDENT OP 



Liat of original tt^graphioal sheets registered in the archives, &c. — CoDtinned. 



Looditlea. 



Like ChaiDplkln, from CnmborUnd Haid Pcdnt to Potnb^n-Itoclio 

LakeCbunpIiIn. tbeODt andPoliil-aii-RDche 

Lokfl CliunpUiD, fnnn Pdnt-aD-Kocbs to Long Point .... 

Luke ChuupUiu, La Uotte and Albnrgh PuwgM 

Idks Ghunplaln. tnoi Tale La Motte to boanduj.llDe . .. 

Lake Chain plain, part of UlulBqnai Bay 

Lak* CliampIalD, Ululiqaoi Bay Hath of boondarj-Une. 

HuilwD Klrer, from Anthonj'BXon to Cnld Bprlog. Hew York .. 

UndoOD BIrcr. &om Cold Spring to Newbnrgh 

NorUiandaouUiShreirsbnryBlTOra lf«w Joreey. . . 

ShrBwabnry Blver, Sonth 

Coast bet««n Deal and SqnaDBeaoh 

Qo«t betweeD Squan TlUajieaDd Bamcgat 

Barncsat iDtet 

AbwcDCn Inlet and vidnity 

League Island FenniylTaDla . . 

SUkH in the Qat eaat of Leagae Idaod 

BaltlmoreaadTicinlty Marytaod... 

PaUpico Rlvnr 

Pat^MO Klver, north riiore, rrem Fort Uanhall to Bear Creek. 
Potooiao Birer. ttDm Saint (ieorge's Bay to Bl^na' Foini 

Polemao Blver, (rem ClemcDt'aBay to Swan Foiot 

Folomito Rlmr, from Shorpabntgh to Bertin 

Polomno Hirer, from Bertln to Beter'B Island 

Folomao River, rrom Mooon'i Island to 'Wblte'a Ferry . . . 
Potoniao River, from BaitiHU's Iiland to Young's Island . 

Potomnc River, Irom Young's Island to Qreat Fall* 

Upper Potomac and Bomslde Rivers 

Upper Polomao, {Tom look Ho. 30 to High Enob Marylaod and Vir. 

Upper FalomiD. ftom High Snob lo Sbepbordatown 

AHington.partof.sbeetHo. 1 

Arlington, part of, abeet No. B 

Forts Chaplin, Ualion, and Sedgirick 

Yennomlco and Coon Rivers 

Nominl and Cnrrloman Bays 

Uattoi Creek and part of NomlDi Creek 

riankatanh River 

Uobjack Bay. Notlh, Ware, and Severn Rlrers 

]fo«pOTt Hew* Pdnt 

Jamea Rlter, Mewpurt Now» to Psgan Breek 

James River, Pagan Creek to Point of Shoal llt^t-boase... 

Eastern sbore of VirglDla, Bre«lwatOT,/beet Ko. 3 

Eastern shore of Virginia, Broadwater, sheet No. 4 

Eaalem shore of TirglDla, Broadwater, sheet Ho. 3 ... 

Easlam sbore of Virginia, Broadwater, New Inlet and noth . 



1-10,000 
1-10,000 
1-10. 000 



1-10, 000 
1-10,000 
1-10, 000 
1-10.000 
1-10.000 



i-ao,oo 

1-9, WD 
1-9,500 
1-10.000 
1-10,000 
1-10,000 
1-90, 00 



Jobn Meohao . . 

do 

C.U.BSEhe.... 



O.O.Wlae and J.V 

E. HergeshelmeT 

J.W.Donn 



Pungo Klver 

I'smpXca River, thnn Bomley Marebeeto Bagged Point .. 

Paniplico River, from Uaol's Point to Bodraan'a Point 

Panpllco Blier, fhHa Adoma' Point to Bnmley Uanbes . . 

Famplico River, from Ugbt-hooae to Indian Island 

Wasblnglon and ItBODvlions 

Cape Battens to Eatteisi Inlet 

Bay Biver,FampIlGo Sound 

Slmre-line from Bay River to Pamplico Sonnd 

Kense River, fnnn Now Berne to Johnaon's Feint 

House River, from Johnson's Point to Board's Creak 

If ease River, from Beard's Creek to Wilkinson Point 

Neuae River, from Wilkinson Point to Cedar Point 

Seme River, from Cedar Point to Brown's Creek 



i-aa,ooo 

1-S0,000 
1-30,000 
1-90.000 

1-^000 
1-iio.ooo 

l-IO, 

I-S0.0O0 
1-00,000 

1-10,000 

1-90,000 
1-^0,000 



y Google 



THE UNITED STATES COAST SnKVEY. 



83 



Lift of original topographical sheeU registered in ike archives, i&c. — Coutinaed. 



Ktnae RiTer.IhnnBrDwii'a Creek to Point of Uvdi 

Gi>ldiboRnij;It, vut ct Wlloilngtoii aad Wddoa Ballroul 

dddBbonnigh, approAchea to^. ■>.-,..., 

OduIllODdEDdTlClllitf 

r«t«DODtb IiUnd ud port ol Core Bench 

(!«• Soond. DOttbeut pert of 

Con Sonnd, Hathirect pul of 

Bo)[neSoaDd, fiwn Bnad Creek lo Qdmb'b Crwk 

BoKDeSoDDd, pMtof. 

Kew Inlet, Including FedenU I'<riDt, Z«ek'a,uHl Smitb IsUud 

Win jnh B»y «nd vicinity 

Defenu o( duu-lHtoD 

I'liry uid Com'i Iiluida 

ftirt Rojil Mid Tlcdnlty ; 

CooMw RWer ud TldnJty 

ftraad Rlrer, nntlieni put cf 

Bmd Harbor 

Hnlnt Helena and Ijidy'a Taland..., -....-.^ '. 

rKotallgo 

Between Bro*daDd May JUTRr*. GODlatDlDSbydroKtBpby... 
Bevunah KItbt toCooper ItiTsr, wait of Daurmkio Inlet, co 

talulns bydnigmpby. 
SuaDoali IUtbt, Fort* Juliaon and Lee, Uotlerin Tulnill ai 



Cout or Sooth CandlDB 

Cout of Snath Canlliia 

S*TuiDnh, vidBi^ of* 

SoMDilt of Lookout Monntnln . 



WUmlngton BiTer and eetuulM 

Bonerly Iilanh Cnelc 

Oseechee, Teraon, and Banulde Itlvera... 

<^(«cboe to Uedway Bay 

^DtCatliartiie'alalaBdaiidTldnity 



-i^twecn thelledvay and Jnllenton Rivera 

I>akb(>y Sonnd and Tidnlty 

'^ Itamaha Sound and vicinity 

**«iiei>CHy , 

'^•Umt Slmou's and Lcog Idaud 

*41auik>y'a River and vlelolty 

^^Ont Andnir'a Sound and vicinity 

^^^mbflrland Inland^ part of .-'- ,.__...._.....,. 

^^«aaan Sound and vidnlty 

**l»tBr Creek 

^^'■jsat htim Saint AognBtlae to Ualannu Inlet 

^«nt«iua River and vlolnlty 

'%oad of Key Bianafnc Bay 

^^Xureaud keyaof Bamu' Soand 

-**«me«' Sound 

%^lne Island Sonnd.ChiTlDU* Harbor 

^'l^Dt JoHph'a Buy, Gape San Blaa and vlclnltf 

'^^'eatera arm of Balat Andrew'! Bay 

^%*int Joaepb'e Bay to Saint Andrew'! Fidut 

^^S«lnt Andrew'a Bay, eaatem and wpatom branehea. . . 

^^aintAndraw'a Bay, Dortben branch 

^I«l)it Andrew's Bay, eaatom branch 

<3hDctawbataheo Bay, western part 

^^boctawhstcbee Bay, eutempart 

CSbnlKwbatcbm Bay and Santa Rosa Sound 

l^aiitaRoaaSoDDd, from longitude Mais' Co songs' 

Man ta Kom Sound, rrom longitade ee°se' Uifrr>T 



-ao,oo« 

-30,000 

i-Bo.ooo 

10,000 
^,000 

i-so,ooD 

1-5,000 

1-30,000 
1-llfl.OOO 
1-47, KO 



1-30,000 

1-30,000 

1-30,000 
1-30,000 
l-«>,000 
1-30,000 

i-«tooo 



i-ao,ooo 

1-30,000 
1-90,000 
1-9D,000 

t-!0,OOD 

i-ao,ooo 

1-10,000 



IL Adams 

A W. LoDgfellaw . . 

J.&BradAird 

V.U.l)ennia 



C-aEontelle and H. 

L. Harindln. 
0^ n. Tlttmano .. 



SolUvsn. 

C. Hosnier 

W. B. Dennis . . 



A. H. Harrlaon... 



J. O. Oltmanos . . 
U.T.IardeUa.... 
H.H.DeWem... 



Herbert a. Ogden.. 



'Compiled frem varlou 
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LUl of original topographical theeta regiatared in the unlives, &e. — OoDtinaed. 



CoMt bstwccnl'i 



EntrucetoUobileBsy 

CboDileleiir Sonnd, vcat aide, from UorgBii Barbor to Inillui 
UonnJ Bay, 

lalc ID Breton Sonnd, Doop Wmlei to CaUromla Point 

Ideaa Breton Sound, CaUrarDik Faint (oMoumblqne Point... 
Ills (D Breton SoDDil, CsUfoinlB Pidnt 



:h ilile . . 



lain an Breton Sonnd, Gardlner'g to Otter Biyoa 

lala an Breton Sonnd, Ott«r Bayan to Point Comrort 

lalean Brettoi Sonnd, Ercotlaland 

Mlaaiaalppl deitt, SontbvSBt Faaa, port ot SodUi Faaa, £ut, 

Vest, and Qardcn lalaitd Baya. 
lliniaaippl dslta, SooUi Faaa, Bai-o'n Grand, and Saat Faas ... 
Miailadppi BItst, from Cnblt Crevasse to the foita and Bird 



UlMlssippiBlTer, from the forts to Grand Prairta 

Mississippi IU*er, from Grand Prairie to Point Ala Usohe.... 

MisaisslppI BiTsr, from Bobcmia to Fovarty Point 

Jllsalsalppi EiTBT 

Matagorda Island 

Coipas Chiisti Bay, Corpos Chrlsti to UcGloIn's Blaff 

(^irpns UbrisU Bay, UcGloin's Blnft to Unstanft Islaail 

LBgDDaMadre, eastern sfaote 

Lagona Uadre, vestom shore 

Coast east of San Fedni Bay 

Point Fermin to Point Saint Vincent 

Santa Barbara Channel, from Santa Barbara to Pelican's Point 

Bants Bscbara, town and vloinlty 

Point S^ntViocoDt. north ward '.... 

Santa Barbara to Sand Folnt 

Sand Point to Gorda Point 

Punta Gorda and Tiolnlty 

Pant» Gorda, Shelter Core 

Pnnta Gorda 

Pnnta Gorda 

Pnuta Gorda, toward BnenaTentora 

Town of BnenaTentora and vicinity 

CaliBdadeka do* Pmbloato Canada do Tsjlgoas 

Santa Oni and Santa BaibaraCbannsl 

Santa Barliara Channsi from Pelican Point to los doa Fnebloa. 

Santa Barbara Island 

San UIgnellsland, Santa Barbara Cbonnel 

Point Conception and Tldnlty, two sbeeta 

Alder Crtek to Welch ^ .'. 

Point Sal, eonthem shore 

San fflmeon Bay and vIciDlty 

t^oastftvm Tnnitaa Creek northward 

llalt-Uoon Bay 

Folnt Son Pedro to Pillar Point 




Approoubea to San Franciaco ... 
Appr«BciL«a to San Francisco . - ■ 

Sonth Farollon Island 

Salaun Bay 

Point Arena and vidnlty 

Uamboldt Bay to Table BlnCT . . . 
Hnmboldt Bay, three aheeU 



I-W,IN>0 

i-ao.oi» 
1-90, ooa 
i-w,ooo 

i-»,ooa 

1-30,000 



i^ooo 

1,50,000 
1-10,000 
1-90,000 



1-10,000 
1-10,000 
l-l<),000 
1-10,000 

1-10,000 
1-10,000 

1-10,000 
1-10,000 



S. O. Ollmanns . . 



W.E. Dennis.. 



CfLBoyd 

do 

AW.Chaso 

do 

W. E. Greenwell .. 



iwell .. 



V.B. Greenwell.. 



W.U. Jcdinaan.... 
W. E. QrecnweU .. 

A. W.Chase 

B. Forney 

C.ItockWBll 

L. A. Sengtellet. . . 
W.KareenwelI .. 



AP.Hodicera.. 

W.M. Johnson.. 
A F. Badgers... 
AW.Chsso... 
CKochweU ... 

do 

A.F.BodgDrs... 
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Cout inmiotaBmbaldtBar 

C«t hhUi of Trinidad HMd 

Cult DDrth ef Trinidad Brad 

CmtniTUla to ralM Cape 

Sbdter CoTB and TldnUy 

Op* Mandoilliia, »dUi of 

Fd*e Cw« to Cipe Heddoelio 

EglBlnrandrlclBlty 

EslraTer.cluiigHrniinlfiM'taUTO 

fWm CretMBtCIt; •aDthmrd 

Fnnn Blitar Xook lo TalM Klamath 

Foist BalDtO«orga and Cretoant CI tjKecf, 

ymn Point Balot OeoTKo Dortbirard (Lake Earl) .. 

Fnmi Cone Station to near Oi«i!dii boandary 

Vma Oreftm lioDndar; to Chetko Hirer 

C«4tof Onjpui, near PortOrford, leoonnaiBUDce , 

OrlbriBeef. 

CapcBl 



GiAt lalaikd to Vbale's laUnd 

Cape Foolweather aod eitranw to YaqnlnaBay 

Col dmbia Biter, ftom Point Adam* to Toodk's V»j 

Colnmbia Bl*er, ftom ToDDg't Bsf to John D*;'* River 

Colambia Blrer, fiom aonlli aide of Jobn Dajr'a Klvei to Wu- 

CMnmUa RItot, IhHn Wairea'a Landing to Tbres-Tnw Point.. 
CotDDbU BiTer, tarn Cape Dtuppotntmant to CMnook Point. 

CdambiaRlTer. bmnCblnaok Point to Ornr'a Point 

Colombia RItv, Sandy laland and Chinook Spit 

Colambia Klver. tnm Ony's Bay to Snag Island 

Colambia Klnr, from Three Pdnttofaget Iiland 

Sboalwatcr Bay, ilieet Ka 1 

BhoalvateiBay, ■baetNo.a 

GhoaliraterBBy, BhwtKa.3 

Shoalvaler Bay, abeot Kd. 4 

WaahtBKton Eaibor, Stnll of Joan do Fnoa 

Dweptloo-Paaa to nngar ^ , 

^(n & Point to Point Partridge. Wbldbey Island 

Paint Pulrtdge to uitwardWbldbeylaland 

KlUnt Harbor 

Ne* Dungencn, part o[ 

Protection laland to Kew DnDKenesa 

SnIUi Island 

PfftMadiKin 

-Admiralty Bay, Paget Sennd 

Sbtlabole Bay, Admiralty Inlet 

''orfc DiMorery entninco, ebeet Ho. 1 

'*o>-fc DlMwrery enlruMO, ibeet No. 3 

WNaS 



U10,DOa 
1-10.000 
1-30,000 



1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 

1-10, 000 



J. J. Gilbert.. 
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BEPOBT OF THE SUPEEmTBNDENT OF 



APPENDIX No. 7. 

Lial oj hjdmgraph'K gkeeta regUtered in the archives of tlte United States Coast Survey from Jum, 
1865, to January, 1873. 



Coart ftomMnaqnltonubor loSeklUarbaT 

Quoddf Boadi ud Johnwn'a Bay 

WMlero entmioe MooM-a-beo Roacb 

Uooae-absc Bucb 

ImllM Klver 

WIoUt Hu-bor aad itpprtAobu 

Si>Dthwe>(IIaTbar,UDaiitDoMrt, weatem approaobM... 
SDnlbweatnubDr, MODiitDeBort, ewturo appmBcbH — 



Proipeet Harbor 

Entranca to Isle an Haut Bay 

Isle BU Haul Bay 

Uarricano lalaad SoDDd aodTlclnity 

TLe Jtaaln, on Vlnal Haveu Itland 

Fox I«tand Bay and vicinity 

Eaat aide ot Fox laland and S«al Bay 

Fox Iiilud«TboTaDgblki«,eaManipart 

Fox lalaoda ThoTongfabre, wealetn part 

Penobaoot Bay, approaehea to 

Penotuoot Bay, enteaooe In 

Fenobacot Bay, from Owl'i Head (0 Enalsn laUnd 

FeuobHSet Bay, betweeD Owl'i Head aod Fax lalanda. . , 

FoDabawtBay.LiUuidaaautboriiloiboroagb 

Penobaoot Bay, rrom Camden to Bel^ Bay 

OUkey'g Harbor, Penobscot Bay 

Camden and EookpoctHsTbora 

Feoobscot Blver, from Baogorto Hsmpdon 

UascIeSldgeChanDEj 



Sliat Goaree's Rlror, shoot No. 
Saint George's River, sheet So. ' 
Uiuoongtu Bay-.. 



Uodancook Itiver and Pcdnt Pieasant O 



bo Harenrr's Ledge... 



Medomao River, Aom Bni 

John's Bay : 

DamarlsoolU BItst. Aom Hew Caatle Bridge to Clark's Cove. 
Sheapocot Bay, between Griffith's nead and KenuBlMO Rltei. . . 

EtHneeooknailior.roini'sEndGDt. Back River 

Dell Gate, BaoltRlrer 

Great and Little Hall Gates and Ooose-BockPaaBafie 

Uockomook and Knobble Bays, SasBOoa Bivar 

KannebaoIUver, ftomSwanlaland toIUchmond 

Kannebeo Blver, from Richmond to Gardiner 

Tieinitv of Cape Small Paint 

New Meadow River 

Head of Maqnolt, Uiddle, and Qoabog Bays, and Haipawell 

Otr-ahore aonndiugi from Segnin Island to Cape EUiabetb 

ApproacbM to PorUand Harbor 

Portland Harbor , 

Portland City and Harbor, sbeet No, 1 

Partlaod City and Harbor, abeeti Koa. ! and 3 



aS-Haltar 

H.I.Uarindln... 
F.F.Noa 



H. Andarsonl 

F.P.Wobber 

Charlea Junksn... 



P. P.Webbor... 



Charlea Jonkon . ■ . 



F.P, Webbor 

Cbarlea Jonkon... 
F.P.Wobber 



H. Anderson 

J.A.Sallivnn 

R.£. Halter and Clui. 



K. B. HUtor and C. 

Fendaa 
F.P.Webber 



E. HetgBshelmer... 
J.S. Bradford 

E. HerKeahoimer. .. 

J.S. Bradford 

do 

C.H.Boyd 



Rrtalt.U.B,N 

Lleat.T.&Fbelp«.. 
R.riatt,u.aK 

H. Anderson 
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LUt o/ hgdrographic aheetn registered in the archirm, i&c. — Gontluued. 



ParUandCit; ud Uubor, iheeU Hol 4 ud 3 

Cap* Parpolss and Stage Idwid nsrbor 

Wend lalaod UarboT uid appmacbec ta Saoo Biver . . 






to Chan 



'oroiiit. 
Sko Bimr, np to Cbaadl 

JgOkvy's Ledge 

Uoaat of Xaw Haaipalui 

Hnd. 
CoMtor Ne* Ilampdiire, from Gr«at 



Tiiwii. Foni, aod Bank Biven 
buxbnij Bay .............. 

Plymaiilh UarluT 



Point 

am Pulpit Hoei to Cteut Hoar' 




VliwfMd Haven Harbor 

Ktlgtrtmni Harbor and Cotomy Bay 

UlUlieU'a Valla. UeninuckBiTer 

ManaieuiiettBa;, from Qnouel Point to Dutch laland 

KanagaoMttBaj.fnini Hope laland to Patience iabuid 

GmowlchBay 

irarracBDaett Bay, head Df.aod Providsuoe Klrer 

ProvideiieelUTer.fniincityorPrDTldancAUiStargiit laland. 

Warren Rhrar 

SeakonlcKinr 

Thamee RiTor, iui*T Hew t,oiidoii 

Frjinf Pao and Pot Bock 

WallationtBay 

Off (he Battel; 

Mew York Bay, hel' 
Snsb Channel, 

HbM]ofTeuelWatt«n.Meir York Lower Bay 

lUin olmuiel betneea Sandy Hook and Flynn'a KnoU and 

Sootland SboaL 
fif^dont Harbor, from mtranofl toSlolght'a Ferry.,,..,......,. 



Boadont Harbor, tnaa Sleight's Ferry to eDtnuoe of I 

-'^Im ChamplalD, lyom Cnmberlaad Head to Talceor I 
'^'Wke Cbamplaiu, Taleoor lalaad to Tremblean Feint. . 
~ and Hog'sBackBrela... 




''^^cli Channel, League Idaad,TMairanKlTOT 

V^^^^rilmiaTe BiTer. Fort Mifflin loGloiueater Point 

^^^vtlaware KItot, Qlonoeater Point to navy.yard 

-*^>vla«are Bivar. ^m Ridley's Creek to Wabih Street wharf . 
■*^*^laware Biter, bom WaUb 9lPeet wharf to Curson'a wharf . 
^■asqnehaonB Biior. mouth of 



Uto 



id Lloyd'* Creeke 



-K'atapaui BItot. moalb irf 

^'aitapooo Blrer, Brewaler'a Chaund 

"^BtapMXi BlTer, Brewaler'a Channel, enlarged frem No. Ill 

l^stapeeo Biver. oieefci empty ini; into 

^I?Hbatarle*of8aT«Tnand8oBUiRtTeta 

H. Ex. 133 12 



H. Andereon. . . 
J. 8. Bradford.. 



103*0. » 

iinB,» 



F, H.aerdeeandF.F. 



CFendaU 

W.W.Hardinn... 
K Betgcalieiiner .. 

F.F.Nm 

Chaiiea Jnnken... 



11 14a. b 
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BEPOET OF THE SOPEKINTEHDENT OF 



lAat 0/ hifdrograpkio sheets registered in the archives, 4co, — Continued. 





Stot«. 


Sosla. 


Date. 


Hydrogmpher. 


Begletor. 




lUryUna 


1-90.000 
1-10,000 
1-10,000 

1-10, 000 
i-io, 000 
1-10,000 
i-s,ooo 

lAOOO 
1-5,000 
1-90,000 

1-90,000 
1.^,000 
1-90,000 
1-10,000 
1-90.000 

1-10,000 
1-9,000 

1-5,000 

1-5,000 
1-90. 000 
1-«1.000 
1-SO.OOO 
1.90.000 
1-90,000 

1-10,000 

1-I»,000 
1-3, SOO 

i-ao,ooo 
1-ao.ooa 
i-ao,ooo 

1-90,000 

1-90,000 
1-90,000 
1-90,000 
1-90,000 

1-no.ooo 

1-10,000 
l-!^500 
l-«,000 

i-«,ooo 
1-10,000 
1-wo.ooo 
i-aa,«io 

1-40,000 
1-40,000 
1-10,000 

1-10,000 

1-90,000 
1-90,000 
1-90,000 

1-90,000 
1-40,000 
1-90,000 

1-90,000 
1-90,000 
1-10,000 
1-90,000 


IBTO 
18T0 
1865 

leos 

1907 

I8«0,-68 

IMS 

IHS-'et 

1MB 

19«9 

i»ia 

1800 

ism 

1809 
ISOT 

isra 

lasB-'w 

1868 

186S 
im 

1811 

1865 
1868 

1865-'68 

18TO 
iaS5-'BS 

18SS 
1868, '69 

1860 

1819 

1B69 
1868, '11 

1871 


W.W.ltarilDg 


lOTTfc 


IribuUriss Of WjB Biter 






do 










■«» 












. 




EhMid Bnuwh. AuKoatla Bridge to Beunlnga Bridge 


Diet, of GolDmbIa 
























W.T. «iu*,lJ.RK. 
■ndJ.V.Dona. 


MO 






XaiKXnnicoudCouCmkt 








Smith's, Goow,, Md Fm IsUnd*. TuigiBt Soond 


....do 


W.W.HKding 


W7 











Ci»k. 












do 


iau«,» 

1093a. A 








PooomokB Elver, aheota Sofc 5, «, and 7 „ 


...do 
























ei«g 









■ndUUCTMiks. 






1005 


















do 










do 


















■ 984 






CFeikdall ud W.W 

Huding. 
W.W.Harding 












do 










10706 














do 








a Piatt, n. a K 






do 






Virginia Bud 

Mortli CmoHu. 

North CtfoIiBk.... 


BUS 
























E.PlMt.U.8,N 














B. Plutt aod C. Jankeo 


885 












J.S.BmdbrdudF.F 
F.F.Nee 
































Pmiplloo RiTer, fcam Punplim lighl-hoow to IndlMi lelud .... 








do 


B. E. Haltei and F. D. 
Grangei. 


1099 


P«icpllooRi™r, framRnmloy Manheelto' Bagged Point 

FamplioD Slrer, fins Baftged.FDintlto.oit; of Wa^lngtoo 






do 








lOT 






Ced«IdMd,tay.indrtdiutj 


...do 


flo 
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XAat of hgdrogropiic «k«et> registered in the arekivet, die. — Oontinaed. 



HHUe Blrer, fh)D Point or M>nh to Odar PolDt . . 



VcoH RlTCT, from Cedar Point to Vllklnwni'i Point ... . 

Kfinto RiTflT, (rhd Cbarry Point to Jtthli«oii'iPo1ut..._. 

KeoM RiTer, from Jahowin'a Point to Fort Andamon.... 

South RlfBT, Taraagain B»j, and otlwr trlbntarlet to 
River. 

Entmia to Cape Fear Rlvsr, the liara of Oak Inland an 
Head Channel 

iDtranoe to Cwe Fair Blver 

EatraacotoCaiwFoarBlver.Neir Inlet. 

Xaw Inlet Caf* Fear RITR 

Cipe Fear Klrer, between Forta CuveO and Johnson. . , 

Cape Fear River, inner bar 

Cape Fear RiTer. weatam entranee 

litla CbuuMl over Charleelon Bar 

CIiarleatoD Bar 



Broad Blyer and trlbutarlea ai 



1 Whale Biasch... 



Jericho. C howan , and Ballut Creek*, Uiba (arlea of B 
Offabore aonndlnga, from Port Royal entrance 
Soand, Qukin and Joiner'* Bank*. 

Savannah River entrance 

SaTannah Rlier, tTom T;bee Light to Rlba Island 
Sa-vnnnah Rlnr.ftoni BIbaliland to dg Islaild.. 



Wilalngton River and eetaarlee 

Ogeeehee^ Temoo. and Bonialde Rlren 

Saint Catharine'! Sennd and ettnarlea 

Saint Catharine's entiance 

Inland pnangee between Sapeb> and Doboj Soanda . . 

Itelioy Inlet and approachea 

Dalo]' Sonsd, -with Darien and North River, and lAJtct 



Id Saint 



^fnt Andrew'* and JekylSonndi 

Cn«st from Saint Andrew'a Bar to Baint Uary'a Bar 

'torlda Faaaage, frDm Saint Andrew's Sound loCnnibn'land 



nal over Saint Uary'a Rlvor Bar. . . 



*^<»Mt ot Florida, Saint Mary'* l 

"^^nnngr from PemanJlnn toward Saint John'* ' 

^«tiit Uarj* River and estOBrie* 

-^^aBMi Sonndand eatnarle* 



Sonth Carolina.. 



Sonth Carotin 
and Oeot^a. 



^^int Ai^itiaeandviclnily 

**"3ith and Qnano Rivers 

^'O'-aliore sonndlngs, from Sombrero to Sand Key* 

^^Qr-ataoie aonndlng*, Straits of Florida wentwurd 

^^^CT-Bhore aoandlniti, SInlU of Florida eastwEnl 

^^KT-ebareionndliiitii, from Key West to Charlotte Harbor 

^^XT-abore goondloga, from Sand Ktj la Uiirqaaaaa Spya 

^^^V-ahoie aoandlnEe, frwm Harqneeaa Keys In Rebeoca Sboals . . 

^^>tr-ahore tenndlags, appToaehe* to Dry Toitngas Keys 

-*'lorMa Beeb, ftvm UarqDtsas to Dry Tortngaa Keys 

^'lorida Beeh, weelara end Marqnesa* to Dry Tortngaa Keys 

^^^ey West, approaches hom northwest... 

1:ke^.na soDDdluga, west coast of Florida 

'%'Dcatan Channel, Cape Sen Antonio, Cuba to Cape Catoche. 



V 



1-40, DOO 

I'lO.OOO 
U10,«)l> 
1-5,000 

i-ao,ooo 



IBAS--06 

18B5-'M 
IBM, '08 



1-400,000 

i-wo,oao 
i-wo,oeo 



J. a. Bradfi>Td and F, 

F.Mos. 
Charles Jnnken 



W.J.Vinal.... 
J. 3. Bradford.. 
F.F.Nm 

W.J.TInal.— 
RRHallar.... 

G.O.BoulaUe.. 



Charles Hoami 
BB. Halter... 
R&Haller... 



Charles Jnnkeo... 



«. E. Halter and F 
Webber. 

KB. Halter 

CharlosJnnkeo... 



Rob.Platt,II.8.K, 



B. Piatt, U.S. N... 
J.A.a>waU,C.S. 
R. Piatt, IJ.S.lf... 
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List o/ kydrogrt^hic sheeta registered m the arekivea, i£c— Oontinaed. 



UKtliliiie. 



Bl Uoro t« Flafa do Utrluno, ninih oout at Cnbi 

San Carlo* B*y ud CbIooh gntruM 

Fine IsUod Somid, part of and upprotKbeg Utlw Calooubatcbae 

Cedar Ksja, malD ehaaDd 

Saint Goerge'i BcMind 

ChodAwhatehM Bay 

Banla Ban Soaod, tb« Narrowa, and treat (u.d of Chootav- 

batcbeoBaj. 
BanUBoaaaaiidd, fMiu Deer Pulat to Loog Pritchuil Point. . 

Thoaigoleta 

Lakfl Borgno-.- ^- _ 

Xaatem part of Lake Pontchartrsio 






lalo an Breton Soond. Hnitlieaatcni part 

ApproaubM k> MlaalaaippI lUver 

Trinity Bhoala 

Trinity Shoala and Tlgor8ho»l»^ 

Paa k L'Ontn and aoHtheaat Paas 

Paaa i L'Oatn and Bar 

Ifortlieaat and SaQthMU Paaies 

We«t,Eaat, and Oaiden Island Baya 

SontbPau .'. 

8oath Fall Bar 

aoDthwsat Paat 

Soathveat Pan and Bar 

lUaalnli^HUver, part or 

HlulattpplUTer, bun Grand Prairie to Bohemia 

Qalrealon antnnce and bar 

Oalcealon Bay, noarvay 

Oalvoilon Bay, roBurvey 

OalToston nHbor, lonipantlve chart aliowlaje ptungHa fivm 
1851 to 1S6T. 

GhdveatoD Bay, wnlarn eatranoa 

Weat Oalvnlon Bay 

Hatagorda Bay, part of 



Traapaladoa and Xnrtle Baya . . 



FaaaCavallo 

Lavacft Bay and vlolnlty . . 
Esplrltn Santo Bay 



CorpnaChriaUPau 

Corpna Chriatl Bay ............................... 

Kntfanoe to Braaoa Sautia^ and LagnnaUadro... 
Magdalona Bay, from tho Narnnre to Caynoo Cova 
Haedalena Bay, from Man*'- War Cove to the Nan 
Santa Barbara Cbannel, In-abare MiindiiiR, Ho. I . . 



Santa Barbara Channel, In-a^nre iwniadine, Mo.1 

Santa Barbara Channel, loBbarosoDnclJiii;, No. 3. 

SanUBarbanCltaonel, In-BharflKmndiuR. Na4 

SontaBarbaraCbanwl, Inshore sonndins, No. S 

SanUBarbaraCbanii«l,ln.Bboniaanndtn)[,No.« 

Bonta Barbara Channel, ln-Bhareeonndlng,No.T 

Santa Barbara Channel, offaliore aonndlnjca 

Santa BarbanCbannol, ent^co Coio aochorigo 

Soadatsad under Point Sal 

Harbor of BnenaTontnra ...-..---^-^-.- --,..... 

OtTaboie aonndlnga, Point Pedre, SaaMCnil 

Solaan Bay, Coldeli^ Snhnn, and Monleinma Creeka.. 



T.a.Mwarda.. 



P.P. Webber... 



P.P. Webber and P. D. 

OranReT. 
F.D.Grangar... 



B.Cotilell. 

W.K. 

B.C«tdell. 
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last o/hydrographic sKeeU r^ittered in the archive*, ^. — Coatinaed. 



w of Sacmuento umI San Joaqaln 



SDlma Baj. wii 

Sacimnionto And San Josqaln Rlvfm ,.,.,.. 

CnqnlDM Stralta, pert of 

Oirihot«»DndlDgifrDmPolDt RajM to Bodega Head-.., 
Oftvboiv BODndlnp^ Awn Point lEeyf4 to Teir.ataa PoiDt... 

CrMcent Citj Beef 

Coowiaty 

CiHwBay 

TaqDiDh&v 

HBhaloni Biver wtraoe* 



tflGraj''aBa; .. 



TiUamootBaj 

Colnnbia Klrer, fniD Thnw-Tnc Point 

CdaBblB KlTcr, f^om CatliUunet Head to 

ColamblB Kliar, from SetUn'i Point to Toagna FolDt. .. 

Colombia River, from Toni;ne Pirint M Cape Dliappoioti 

ColurahURlTerentianee 

l>Mtnwtieti lalaad and ilslnilj 

.Lawaod Reef, Boaario Strait 

Putridga Bank, Strait of Jaan de Faca , 



Waahlngtm Tor. 



10, ODD 



A-W.Chaae.. 
K. Cordell and 
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APPENDIX No. 8. 

EEPOKT ON THE PHYSICAL SURVEY OF POETLANU HARBOH. 

Dear Sib : It is unnecessary for me to advert to tlie history of our renewed couneetion with 
the harbor-interests of Portland, becanae yoa will probably embrace this in yonr own commeDts 
npon the season's work. Suffice it to say that we were called apoa to recommend harbor-lines for 
Fore Biver, and money was appropriated by the city of Portland to meet the expenses incurred in 
tbe preliminary examination of the locality. 

My share in this examination involved a study of the movements of the tides and their rela- 
tions to the channels and banks, which greatly interested me, because the instance before ns was 
peculiar in some respects. Unlike most of the cases referred to ns, we found, in the portion of the 
Pore Eiver we were called npon to treat, a tidal channel with allavial bed and banks nearly in 
their nataral condition ; and we were to snggest in what manner and to what degree this avenue 
could be encroached upon by wharves, &c., without so disturbing the regimen as to cause the mud 
to start from the bottom and move down into more valuable portions of tbe port. lu otherwords, 
we were called upon, practically, to draw the line between use and abu«e, to tbe end that no 
nnDecessary restraint might be placed npon the commercial occnpation of the water-f^ont, and no 
increase of the scouring-power of the currents induced in a channel able to supply from its vast 
accnmulations of mud enough material, if once- set in motion, to do great mischief. Tbe limits 
finally recommended were based mainly upon the "isodynamie lines", or lines of equal scouring- 
power, determined by as in a mannner that I propose' to describe step by step. 

With Mr. Horace Anderson's excellent hydrograpbic snrvey, we first of all, before making a 
single observation in the field, calculated the volume that must pass through different sections of 
the channel during the different hours of flood and ebb, at a time when the tides were at their 
average. When you consider that with every change in the height of tbe tide, tbe cubical con- 
tent* of basins and creeks with which tbe channel communicates alter in a very irregular way, so 
that proportions can only be used for very small elements of height, you will appreciate the 
amoant of labor wbicli these computations involved. My skillfnl assistants, Mr. J. B, Weir and 
Mr. Ed. H. Foote, spent a busy month at tbe office in determining these standard volumes, as I shall 
hereafter eall them. The next step was to determine from actual observations in what manner tbe 
volumes passing throngh the channel distributed themselves over the cross-sections ; whether they 
ran over tbe flats or confined themselves to tbe channel ; whether they pressed over on one shore 
in one part of the river or the other shore elsewhere, &c. ; in short, to follow the water in its 
meandering coarse from point to point. This field-work was also assigned to Messrs. Weir and 
Foote, who organized parties, and, with the assistance of onr friends at Portland, went into the 
field without a day's delay. 

We selected ten characteristic lines, crossing the stream at right angles, and in each of them 
made simultaneous observations of the current on the ebb and on the flood, at four or more sta- 
tions, which gave us transverse eurveg of velocity. Each transverse curve of velocity had then to 
be corrected for the mean. This was done by applying the co-efficient that would make tbe 
velocities multiplied into tbe depth of water give the standard volume previously computed for this 
section. Finally, all the transverse curves, having been observed and corrected for the mean, were 
plotted on a projection of the harbor, and lines of equal velocities were drawn along the borders of 
the stream, which were designated " isodynamic lines", because, properly speaking, they represented 
the mean movements from surface to bottom, and were, In effect, lines of equal scour. 

Having given tbe above general sketch of our proceeding, I shall now go back over the ground 
and give in greater detail the actual process employed in a type case — that of Section 1 (see tables.) 
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At Section 4, vhicfa eztend» froui " Stone Wliarf ", the whole distance across the water-way at 
high tide was found to be 1,586 feet, but the part id motion at the time of maximnui ebb-current 
was only abont 1 ,000 feet. Oar stations lay at distances of 90 feet, 275 feet, 480 feet, and 720 feet 
' trom the wharf, and gave respectively 0.11, 0.87, 0.61, and 0.31 nautical mile per hour. These we 
plotted upon pro&le-paper, naing distances and velocities as eo-onlinates ; and we completed the 
curve by sweeping a smooth line through the determined points. Then we took out the velocities 
for even hundred feet, and entered them in the third column of onr annexed table. The same 
course was taken with flood-velocities. The next step was to correct these velocities for the mean, 
which was done by applying a co-efficient, obtained in the following manner: 

Over each space of 100 feet, we took from Mr. Anderson's hydrographic sheet the average 
depth, and, having corrected it for the elevation of tide at the moment of our observations, multi- 
plied it into the velocity an^ the distance (100 feet] ; then summed up the whole volume. This 
volame fell short of the standard for this section, because the fall of the tide for the day of observa- 
tioa fell below the mean, &c. So we divided the standard volume by the volume observed, and 
''ouad that we must increase all the velocities 13 per cent, in order to have our transverse 
Curve represent the mean movement. 

We have spoken of the " mlume " obtained by multiplying observed ' velocities into distance 
and depth ; bnt we would not he understood to indicate tbat the word is here used in the same sense 
as in the case of standard volume for the section, because the observed velocities were those of 
the surface only. When corrected, as they api>ear in tlie last column of our table, the figures 
given are the trae mean velocities from surface to bottom. If our observations had extended over 
a semi-lnnatlon and embraced every tide, we sbonld have found our average co-efficient below unily 
(perhaps about 0.90] ; because the mean rate from surface to bottom is usually less than the surface- 
velocity in tidal channels. 

In the case of Portland, we had an advantAgo which we did not irassess in New York. The 
Fore River is simply an avenue between the sea and iuterior basins, not so distant as to occasion . 
much delay with the filling and draining ; so that, for any section we had a mind to choose, we 
could compute, from Mr. Anderson's snrvey, the passinfr volume, and correct our surface-velocities. 
But in the East River at New York we were obliged to spend a great deal of time in making 
observations from surface to bottom at the Wall-street section, in order to obtain an initial volume- ' 

In the Annual Report of the Coast Survey for 1S71, there wilt be found a general paper on the 
location of harbor-lines, in which I have, with the help of a simple diagram, illastrated this matler 
of isodynamio lines more fully, and spoken of the conditions under which, not the simple velocities, 
but the resultant of all the velocities, are used ; and it Is far this reason that I employ the term 
ifodynamie lines instead of lines of equal velocity, the former being more comprehensive. There 
are conditions where, instead of using simple velocities, we should use their squares j but the Fore 
River does not seem to be one of the cases. 

I have thought best to furnish a sketch with this rei>ort, showing onr ten sections at Portland 
and illustrating onr tables. These were not furnished at the time the draughts containing the 
harbor-lines were sent to Portland, and may be of interest. 

In drawing the harbor-line, we gave greater weight to the ebb, because it appeared to be the 
principal working agent ; its thalweg lying more nearly over the line of greatest depression. We 
offer an illustration of this in our sketch, where, for " Section 3", we have compared both transverse 
curves with the profile of the bottom. 

Mr. Weir sums up the statistics of bis work as follows : 

Number of sections 10 

Number of stations occupied 40 

Nnmber of observations recorded ....._ 2, COO 

Respectfully submitted, by your obedient servant, 

HENRY MITCHELL, 
. . United States Coast Surveg. 

Prof. Benjamin Peibce, 

Si^perintendent of the United States Coast Survey. 
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F0RTLAf4D, October 16, 1S72. 
To the konorabls members of the City Coundt of Portland : 

Believing it is Decessary that proper barlmr-liDeB should be established ia Fore Itiver, to pi'e- 
veut eucroacfameDta that might be permanently injnrioas to the harbor, w6 tespectfally ask your ' 
co-operation in appointing a commission to establish such lines as will, while protecting the harbor, 
give to riparian owners all the rights and privileges consistent with the pubiio interest. 

JACOB MoLELLAK, 
8. T. GOBSEB, 
C. H. FABLEY, 

Harbor- CommmioHeri. 



. Cops of records. 

City of Poetlamd, City Clerk's Offigk. 
At a meeting of the city council, held October 17, 1872, a communication from the harbor-com- 
missioners was reeeiredj recommeading that it is necessary that proper lines should be established 
in Fore River, to prevent encroachments, and asking co-operation to establish such lines. 

Bead and accepted, and referred to the harbor-committee, with power to carry oat Ibe views of 
the report. 

A trae copy. Attest : 

H. I. BOBINSON, City Clerk. 

The recommendations of the harbor-commissioners were subsequently carried out, as per report 
of the advisory committee of the United States Coast Survey^ 

H. I. BOBINSON, City Clerk. 



To the hoHorahle Mayor and City Council of Portland : 

The undersigned, harbor-comnjissioners of Portland, have the honor to lay before you the 
report and accompanying maps, Just received from the advisory council called together by us upon 
your authority to establish harbor-lines in Fore Biver. We obtained for this important work the 
services of Superintendent Feirce and Professors Whiting and Mitchell, of the United States, Coast 
Survey, who, from their scienti&c knowledge and familiarity with snch snbjecte, were best qualified 
to execute the work and give it a character of the highest authority. Their services were gratui- 
tously rendered ; and we are under special obligations to them for the interest manifested in thie 
inquiry, and for the early completion of the survey, in spite of other pressing duties, which might 
reasonably have been pleaded as a canse for delay. 

The execution of the work has been based upon purely scientific principles, excluding pn^ndice 
and error, and equitably a^usttug public and private interests. Tlie work will not need to be 
repeated, and we would respectfully recommend that the lines like those in the lower harbor be 
established and oonflnned bv suitable legislation. 

JACOB McLELLAK, 
ALBERT MABWICK, 
C. H. FARLEY, 

Sarbor-CommissioRers. 
POETLAiro, October 1, 1873. 



At the regular meeting of the mayor and board of aldermen, October 7, 1873, the report of 

the advisory council of the United States Coast Survey, with plan and description of the harb or- , 

lines, was presented, with a communication &om the harbor-commissioners in relation thereto. 
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The foIlowiDg reaolatioo was nnanimoasly passed : 

"The city goventtneDt desires to express its sense of obligation to tbe members of the advisory 
conDcil— Siiperiiit«DdeDt Benjiimiii Peirce, and Professors Henry Mitchell and Henry L. Whiting, 
of the United States Coast Snrvey — for the services they have rendered as in making an elaborate 
physical survey of onr harbor, for the pnrpose of establishing limits in an important section of it, 
o which marginal stmctures mny be safely extended. We realize the fact that it is to the advan- 
tage of onr city to secare in tbe development of onr water-tront all the territory that can be tamed 
into prodnctive and taxable property, withont limiting too much the capacity of tbe harbor, or 
affecting its perpetaity. 

" We are aware, also, that to do this without an accnrate knowledge of the snbject is danger- 
OQS, and may prove nnprofitahle. Qnestions of this natnre belong to a branch of science of which 
these gentlemen are masters, and to a large extent the fonnders, and ve gratefally recognize the 
high character of their services, their value to, the city, and the interest and generosity manifested 
in rendering them gratoitonsly : Therefore, 

"Resolved, That to these gentlemen individually, and to the United States Coast Survey, Port- 
land is again laid nnder deep obligations, and with its future history their names and services will 
he intimately associated." 

Approved October 10, 1873. 

GEO. P. WBSTCOTT, 

3fayor of Portland, Me. 

H, Ex. 133 13 
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Skction No. 1.— at ROLLING-MILLS BRIDGE.. 
Velocities of tidal current. 
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Section No. 2.— AT VAlHiHN'S BRIDGK. 
Velocities of tidal current. 
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Skctton No. 3.— ON FLATS BELOW VAIKiHN'8 BKIDGE. 
Yeiocities of tidal current 
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SfXTiON No. 4.— FROM "Si'ONE" WHAKF. 
Velocities of tidal etirrent. 
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N0.5.-FKOM PLASTER MILL WHARF. 
Velocities 0/ ti^nl current. 
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Section No. &— PSOH NORTHERN ABUTMENT OF P. S. AND P. R. R. BRIDGE. 
Velocities of tidal current. 
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Section Ni). 7.— AT POHTI.AND KKIDGE. 
Velocities of titlal enrrent. 
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Si^XTios No. a— FROM WHARF NEXT BKLOW EAILROAD-WHAKF. 
Velocities of Udnl current. 
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Section No. 9.-FH0M BROWN'S WHARF. 
Velocities of tidal current. 
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Seotion No. 10.— FROM CUSTOM-HOUSE WHARF. 
Velocities of Hdal current. 
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APPENDIX No.- 9. 



ADDITIONAL BEPOBT CONCERKING THE CHANGES IN THE NEIGHUOBHOOD OF CHATHAM AND 
MONOMOY. 

A year ago I had tl>e hauor to preaeDt a Bomewbat leogtby report conceruing the coast of 
Chatham and the peninsula of Monomoy, since which time a few additional items of information 
have been collected, which deserve, perhaps, to be recorded. 

In my prerions reiwrt, I made some translations from Gbaiiiplaiit's notes, made during a voy- 
age along our coast in l(H)fi, in which he speaks of Mallo Barrc (Nauset Inlet, of which be not 
only gives a special map on large scale, bnt distinctly marks tbe location upon his coast-chart of 
"J^Tovfetlei^anfe"), and of his coasting thence along an "arenaceoas" shore and onward round a 
dangerous "point of sand which jula out three Uagvea to the S. 8. E. — a very dangerous place^^, which 
be calls "Cap Batturier^, and which we call Monomoy ; and finally of his arrival at "Port Fortune", 
of which he gives a large-scale map, which we easily recognize as Chatham. I alluded to the pop- 
alar tradition that Monomoy is a very recent creation of tlie sea, and cited maps and reports to 
show the connecting links of evidence between the Monomoy of to-day and the " Cap Batturier^ 
of Champlain. It is true that if Monomoy had been from the outset increiisiog as rapidly as it 
has been since our first regular Coast Survey sheet of 1847, we might argue that in 1606 no' decided 
peninsula existed. Still, in the face of its represeutation upon Champlaiu's map of " XouteUe 
Frans^, and upon the chart of the British Coast Pilot of 1707, and in spite of its length being 
stated in the "Description of Bam stable,", of 1802, 1 did not think I could give any considerable 
weight to traditions, even though my excellent friend, Itlr. Otis, of Yarmouth, had taken never so 
much care in collecting them. The fact that I was stating wur simply the rapid gain of Monomoy 
npOQ the waters of Nantacket Sound ; and I looked back into the history of this to ascertain 
whether there was any probability that this strip of beach would cross the chaunel lying between 
its extremity and tbe neighboring shoals, or even annex Nantucket to the mainland. 1 was satis- 
fied that its progress had been intermittent, aud that the gain had been at a higher rate recently 
than formerly ; and I think any one who will go back over the charts, as I have done, seloctiog as 
authority only those which are professional in character, will come to the same conclusion. 

Tbe following table gives tbe distances from James Head (site of present Chatbam light- 
houses) to the extreme point of Monomoy : 



Champbln'i 

3 iMkgua*, niHlUme (T) 

EDgllibCoHt Pilot: 
SkltingDiiKtlinu 

Dta BaiTH Urga-tcale map . - 



" DeacrlptlDD of Bamatitble," li 
wchnutU Higloriul Collect 
Bolted SUtM Uout Snrrey. . . 






>n Itague of Fnuce [n the Hvenl«cntl 



miritlmeb 30. 
The btuing ol If anoDwy 1 
Dlr«ti«M. TTpontliuK 



antnry vu Xi to tbe degne : tlis 



t fnnnlbeXaLlartbeHoneSlia«iiglTenl 
ipHDjiiig cliftrt, UoDOmey la repreaeDtfld ■■ 

On this ohut, for the finttlmn, Hoaomoj !■ properly oriented, aod tel 
which we tee 00 neeot charts (eiwoUilly). See " Atlwtic Neptaoe." 



PJaDr-Uble sheet of S. A. CIIImtI. 
Plase.ubla aheet of P. C. P. WeHt. 
PUoe-tkble sheet of C. H. Boyd. 



Note. — The estimate of Champlain will be increased if we suppose that he counted from 
Morris Island instead of James Head. Upon his general coast^niap of "Nourelle Frame ", Mono- 
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moy is represented in a manner that makes it doubtful whether he designed to make it dry sands 
or simply an extending sUoal. Bat in the Atlaa Novta {Dutch maps with Latin text), 1640, it is 
represented as a strip of dry land extending nearly south abont Six miles. Here it is called Vlacke 
Hoeck, i. e., Flat Point. Chatham, on the same map, bears the name Ongeluckige Haven, probably 
from Ohamplain, who named the place '^Port Fortune, for the unhappy circumatawxs which had 
befallen us there." It is a far better map than Ohamplaiii's, showing that more correct information 
bad by this time been obtained. 

Des Barres was the most remarkable geographer of the eighteenth century. Indeed, his maps 
were only superseded by the Coast Survey. He gives a view of Monomoy as seen from sea, in 
adiUtion to his two maps, showing that he Mlly appreciated its importance to the mariner. It is 
Tery remarkable, then, that he should give this peninsula a length greater than it has to-day ! 
Perhaps, aa Captain Eldridge says, it was much longer before Egg Island broke off. I am, however, 
inclined to take the measurement stated in the "Description of Barnstable" as the first positive 
testimony concerning the true extent of this peninsula. It occurs iu stating the position of a 
hnmane bouse, and is meant to l>e correct. 

There are, as I stated in the previous article, plenty of old maps which give different testi- 
mony from that which my investigation has reached ; but these are only popular pictures of the 
country, and not trustworthy, especially as reganls worthless strips of beach. It was only a few 
weeks since that a bookseller in Bostou showed me an expensive atlas, recently issued, which he 
regarded as the most complete set of maps in the market, but which failed to give the Monomoy 
Peninsula. Had this work been a coast pilot, or assumed to be a collection of marine chartSy such 
an omission wonld have beeu fatal to its repute ; but as it was nothing of this sort, the absence of 
a sandbank, however notorious among sailors, was of no consequence to any one likely to purchase 
such an atlas. .>-. 

Not wishing, however, to ignore tiiMlitions altogether, I have examined a sketch furnished me 
by Capt. George Eldridge, a resident of Chatham, who is well known as a pravtical pilot, a surveyor, 
arid a chart-publisher. This sketch, although traditional, as it assumes to be, is confirmed, in one 
importaut feature at least, in Des Barres' remarkable chart of 17C4, in this : that toward the close 
of the eighteenth century, Monomoy was joined to the upland, stopping the passage-way from the 
' Sound, so that Pleasant Bay was only accessible from the ocean-side. 

At the time of Des Barres, 1781, Nauset beach lay along the front of Pleasant Bay, and 
stretched half-way down to the present Chatham light-houses, and hail advanced tiro miles iu the 
previous thirty years. (Atlantic Neptune.) 

Lieut, (now Bear- Admiral) Charles H. Davis, writing iu 1848, gives, as the rate of advance for 
Nauset Beach from the northward, tiro miles in twenty years, upon the testimony of Capt. Franklin 
Nickerson, of Chatham.* 

One may easily see how the Nauset beach, composed of alluvia swept down the outside coast 
by the sea from the northeast, has extended itself along the resultant between the ocean-waves on 
the one hand and the outflow of Pleasant Bay on the other. In this way, it has gone on till the 
too confined waters of Pleasant Bay have forced a more direct outlet again, and the march of the 
beach from above has recommenced. The early history of these movements is in nowise i)ecnliar; 
the same may be observ'ed at mauy other places upon our sandy coast, But this familiar history 
seems to be close«l. 

THE REAX POINT OF INTEBEST. 

/( nmc appears that Navset beach dae^not extend itself to renew the cordon in front of Chatham, 
but tliat the glacial kills, upon which the village stands, are to be thrown open to the fury of the sea, and 
-the place Is destined to renew its ancient reputatiou as the Ongeluckige Haven. 

Since our survey of 1847, Nauset beach, which was found lying nearly across Uie mouth of 
Pleasant Bay by Mr. Gliick, has not advanced. If this change of regimen is really taking place, 
to what shall we attribute iti to the failure of supply from above where the cliffs have lost their 
covering of sand and expose only hard clays to the present wear of the sea t or is the new order 

■ Meraoire of the American Academy, vol. iv, new series. 
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of things the sign of largor operations of the ocean afTeoting tbc Bubmerged contours and forcing 
tlie sands back npon tbe continent 1 Should the supply of new material bo really cat oft', it is only 
a qaestiou of time when tlie sea, grinding along the shore, shall convert tbe present coarse gravel 
into duQC-saud and deliver it to the wind and tide; for it is in this way that the material of our 
beaches is to be carried back itito the interior or swept into sheltered bays and the advance of the 
sea continued, so that, geologically speaking, Monomoy may bare but a short life before it. 

Tbe clay that underlies tbe gravel of Gape Cod does not supply beach-sand, properly sx>eaking, 
when sifted by the sea, but ready-made dune-sand and fine material lor salt-marshes. There is, I 
think, an interesting significance in this breaking-up of the littoral cordon at Cape CihI. We have 
no other instance like it that I am aware of. On the contrary, the sand-barriers along our coast 
have generally stroDgtbenetl since our earliest surveys. For instance, Hatteras Banks, which is a 
slender strip of sand one hundred and eighty miles in length, lying at some points thirty miles 
from the mainland, has fewer breaks in it to-day than it had at the beginning of this century ; and 
if we go back to the Italeigb chart, bearing date of 1588, we find that tbe number of inlets has 
diminished at least one-third. Mr. Frederick Kidder, who has given much study to the geography 
of North Carolina, thinks that the diminution in tbe number of water-ways through the beach has 
been the indirect results of the destruction of the forests and the cultivation of the soil upon the 
oiaiuland, wbich have diminished the outflow of land-waters. 

Glancing at onr general coast-chart of New England, we see that a region of shallow water 

extends eastward from CajMi Cod and Nantucket to a distance of one hundred and eighty miles, and 

ire might hasten to the conclnsion that here lies the fouadatiou of lost lauds, washed away by the 

seA j>reciscly as the present cape is being destroyed, and this has been frequently suggested by 

fft^ologista. But siuce the movements of the ocean are toward the continent, where is the material 

to L»e found 1 There are not sufficient beaches, dunes, and accumulations in sheltered bays and 

*ouij(2g iu this part of the continent to balauce such an account. In fact, it takes all the dunes and 

>e«K;|j gg of provincetown and Monomoy and the shoals and marshes of Nantucket Sound and Cape 

^o«l J3ay to balance the loss of the comparatively narrow belt of land that we see, from the present 

'^^"i^'tion of the glacial cliffs, must be admitted to have fallen a prey to tbe waves. 

"^^s the glacial cUfifs tumble dowu before the attacks of the sea, there are exposed, a short dis- 

■ ••c*^ above the reach of storm-waves, as they now occur, rifts of oyster-shells like those of existing 

I ***^»«38, and the same are found also in wells far back from the coast, showing that, previous to the 

*^p* sial deposit., there existed a bank extending into the sea; and I suggest that the shallow ground 

■ '*5 1:^ X bave spoken of above as stretching out one hundred and eighty miles to the eastward may 

** ^«:— have beeiJ the site of glacial deposits. 

of ^^^Krbere is one little poiut that I must touch upon here, which is irrelevant to the special subject 

,*-*- "5s report, but may interest somebody. It is this: the rate at which the coast falls back is 

g * ^Csn our shores, de|>endeut upon elevation, as Sir Charles Lyell believes it to be in parts of 

-._ ^* 93nd. There are, for instance, all sorts of elevations along the outer margin of Capo Cod, and 

„j ^ ^jc sbore-Iiue is remarkably smooth, having no indentations to mark the more rapid encroach- 

f^ *^-« uj)on low countries. The rapidity of encroachment seems to depend upon the character of 

jj^^**""^ -aierial almost exclusively. The glacial drift has been dumped into the aea pell-mell, and, 

*^|r^~^.jse so badly packed, is peculiarly perishable where attacked by the waves. Ou Miu-tha's 

t, ^^^.i^'ard, for instauce, wo have, in the same neighborhood, two lofty bluffs, Nashaquista and Gay 

^ '*^^, which have undergone very unequal erosion from the sea. The former (glacial) is falling 

fjj *^-^ly away, while the latter (sedimentary) has been kindly dealt with. One is treated as an 

^--^~ der npon the ocean's domain ; the other, as a peaceful settler. 

COEEEOTIOHB OP PREVIOUS PAPER. 

_ ^u the sketch accompanying my former report, a portion of Morris Island, marked D, was stateil 

^^^ "hillocks." I had not been on the precise ground at the time, and misinterpreted our topo- 

» V*Tiical map. On revisiting Chatham, a few weeks since, I observed that what I hadcalle<l "hil- 

^ ^S" were really hills of considerable heights clustered together. Captain Champlain describes 

^ ^ame locaiiiy aa " petia costaux de THontaigneB." 

H. Ex. 133 14 
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Captain Eldridge objects to my deaoribiDg the little froslt pond, which appears ou both CUaiii- 
plain's map and onr owd, as " lying in the hollow of the apland." A careful inspection shows that 
this iKtnd rests against the npland on one side, and is separated from the sea ou the other by a uat- 
nral dike of allnvinm. 

RESULTS OF IH£ LAST SURVEY. 

Id the month of Kovember Inst, Mr. H. L. Mariudiu, assisted by Mr. J. B. Weir, made another 
plane-table survey of the coast of Chatham, between the parallels 41° 39* and 41'^ 42', covering the 
area of waste, and he snpplies the following tables, which are those previously published, brought 
op to date. 

Table of arms of Chatham beach betireen latitude 41° SO* and 41" 42'. 
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Table of dUianeea of the eastern shore of Chatham beaeh, west from meridian 09° 5u'. 
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Hoti.— width of beach on latltode 41° 41' In 1847 = 1,700 ftel WIdtb at bMoh on latitude 41° 

4l'iDl8G8=5H)ri)oL Widlhatba>obealii(ltude4l°41'liil813^5Mf(!uL Wi<ltb of beach (>Dl■tl- 
tnd641'' 4lMn 1973= BaoreeL ' 

The loss of beach between 1S47 and 18CS was at tlie rate of 11.4 acres per annum ; between 
1808 and 1S72, 20 acres ; and, for the past year, 61.5 acres : so that the waste has been going on at 
an accelerating rate. 

The most salient point of the remaining beach on the parallel of 41° 41' has not wastc<1, bitt 
gained in width during the past year ; this, however, seems to be a mere fluctnation. 

The upland has been but little disturbed during the past year; but attacks from the sea ore so 
much apprehended that buildings have been moved back from places where inroads are threatened. 

Mr. Marindin has got up for me a series of little sketches of Ghatbam, which 1 append, begin- 
piug with the map of Ohamplaiu, " rectified'", i.e., pntinto proi)er shape, and oriented tothebestof 
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oar ability. Those poiots xrhich have not beeD waebed by tlie Bcn we supposed to have rcmalDed 
the same, and we have made tbem the base for (letennioing the positions of other points that have 
nndergone a " aeaekangeJ' 

Between the time of Champlatu, 1000, and'the date of our first regnlar sarvey, 1847, Des Bar 
res' chart properly comes In; but the scale is smaller, and "we should not feel justified in eulargiag 
a printed abeet. (See Atlantic Neptune.) The beacb was broken in Des Barres' time in front of 
Chatham, and the Monomoy Peninsula booked on to the upland at James Head, near tbe present 
light-bonsea. Subsequently, however, Nanset t>eaeh advanced flrom tbe northward, and reproduced 
thelittoral cordon in front of tbe town, as shown by Lieutenant Davis (before referred to); and finally, 
before 1847, another inlet opened above, since wkick Navset beach has not advanced. 

" JRam Island ", which, upon the original map of Champlain, was called " Isle remplia de hoii de- 
dans «n grand cut de sac" (to quote the exact phraxe), obtained its reccntname on Des Barres* chaii, 
and stJH appeared in the survey of 1847, at which time it had an elevation of 20 feet, was used as 
a pasture, and had a building upon it. The subsequent surveyors found no such island existing. 

The dwindling of tbe beach from date to date is well illustrated by these sketches, niton which 
ve have careftally distiognished npland (glacial drift) from alluvia by sbading the former in linep, 
the latter in dots. 

Very respectfully, yours, 

HENBT MITCHELL. 
Prof. BEHJAmN Feibge, 

Svperintendent of tlie (Tniled States Ooast Survey. 
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APPENDIX No. 10. 

NOTE CONCERNING CHANGES IN THE SUBMERGED CONTOURS OFF SANDY HOOK. 

Dear Sib: Ilaving insufficient time in which to prepare a fall rei>ort upon the chanf^es at 
Saii(]y flook, but deeming the mntter too important to be postponed altogether, I submit a few of 
our tables showing the results of comparisoDS among our repeated hydrographio surveys, with a 
rough sketch illustrating our tnanuer of computation. 

Tbo survey of Captain Gedney in 1840 furnished but little data, and that of 1855 by Captain 
Craven is incomplete (although good); but the surveys of 1863 by myself, and 1873 by Mr, Nea, 
were made expressly for the purpose of comparison. 

The shore-line surveys, which I have never regarded as furnishing the kind of data really neces- 
sary to measure the advance of the Hooh, I have not used. I will remark, however, from memory, 
that there was little suporflcial change for several years before 18C0 ; that a rapid growth took 
place between ISGO and ISGS; and that since 18G5 the Hook has apparently been washing away. 
'!Ncxt season we propose to make another shoreline survey in great detail. 

Begarding Sandy Hook as a great mole built out by the sea across the door of the bay, I have 
considered the submerged contours as those most unlikely to be affected by accidental causes, and 
that their changes of positioo should furnish the best measures for the progress of this remarkable 
work of nature. 

Inspecting the seven tables appended, with the help of the diagram which accompanies them, 
you will, I think, conclude that the Hook is rapidly advancing, and that we have no reason to snp- 
pose that its rate of progress has slackened. 

Professor Bache, in his Eoporta of 1856 (Appendix No. 38) and 1857 (Appendix No. 37), gives the 
average rate of increase of the dry point of Sandy Hook 27} feet per annum. Our comparison of 
submerged contours shows the increase recently to have been about 50 feet per annum ! Professor 
Bache found that Flyun'e Knolt, which lies on theotbersideof tbo main ship-channel, did not recede 
as the Hook advanced, so that this channel declined in width 27^ feet per aouum. We find that llie 
base of Flyun's Knoll begins to give way at the rate of 17 feet i>er annum, so that the main ship- 
channel loses about 33 feet per annum. The present width of this channel between the 24-foot 
curves is 2,S0O feet, which is about the minimum reciuired for a heavy sailing-ship beating to 
windward, so that, unless Flynn's Knoll beats a more hasty retreat hereafter than heretofore, we 
shall soon And this important channel falling into disrepute. 

The main ship-channel at Sandy Hook is the direct avenue to Sandy Hook Bay, the grand 
outer roadstead of New York Harbor, and the route pursued by most heavy ships bound to tho 
city. The Swash Channel is improving, so that it is more and more used as a direct avonue from 
the sea to New York City, and may, before many years, become a safe and adequate channel at all 
times. Still the loss of the Lower Bay as an outer roadstead vonld be a misfortune that can 
scarcely be estimated. 

The material forming Sandy Hook is swept up from the Long Branch coast by the diagonal 
wash of the sea. This was placed beyond dispute by my observations of 1857. Materials of the 
same specific we ight as the sand were placed in the sea at many different points down the outside 
shore, and at different distances off shore. Those within the action of the waves breaking near the 
shore were swept along to the northward, and finally collected at the point of the Hook. Those 
placed far off shore never came to land, so that I concluded that the tidal currents took very little 
part in the transaction. 

Mr. Whiting suggests that the giving way of Flynu's KuoU has admitted the more rapid 
advance of the Hook. 

I think Captain Patterson and Major-Gencral Humphroys would feel an interest in seeing this 
report 

Very respectfully, yoars, 

HENEY MITCHELL, 
United Statea Coast Starve^. 
I'rof. BENJAlfflN FRraoE, 

Suferintendent of thtUnited States Coast Survey. 
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Comparison of changes in the submerged contours around Sandy Hook, from rqteated surreys. 

Itim UbiM mnd Qune that toOaw birs boeo oompuM by H. L. Uiiiudlu, iHliUd by Ur. John B. Weir uid Ur. Ed. H. Poolo. H. Uitcbell. | 
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Compariton of ekangeg in tke submerged contours arovnd Sandy Hodk, &e. — Continneil. 
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APPENDIX No. 11. 



San Feancisco, Cal., JVorcmfer 10, 1873. 
Sm : I have the hooor of sabmitting the following report of our oecnpations daring the past 
(easoD, Tfith accompaDyiiig papers. 

We left San FraDcisco, Cal., April 28, 1873, on the United States Coast Sarve; schooner Tokoo, 
aad atriTod at Unalashka, Aleutian Islands, May 20, 1873. During the voyage, carreat and tern- 
peratnre observations were kept np, as on previous occasions. We remained at Unalashka nntil 
Jane 11. This was for the purpose of carefully rating our chronometers. Signals were erected 
and preparations for continuing the Bur\-ey of Captain's Bay were made, nt such times as the 
weather allowed, nntil the rating of the chronometers was completed. During this period, 113 
observations for time, 56 observations for latitude, and 96 observatious for magnetic declination 
were obtained. I have already reported to you in regard to observations made in the vicinity of 
Sannakh, including the discovery of a new cod-bank, and the determination of the southern and 
eastern terminations of the celebrated reef^ about Sannakh. These observations were taken prior 
to OOF arrival at Unalashka, and will be more fully alluded to hereafter. 

Leaving Unalashka, Jnne 11, we sailed directly for Attn, the most western island of the chain, 
arriving Jane 18. Here 216 observations were taken for dip and magnetic declination, and 80 for 
time, latitude, and azimntb. 

We sailed hence Jane 27, and in latitude 52° o& 41" north, and longitude 175° 38' 20" east, 
sounded in 1,018 fathoms without reaching any bottom, thoagh all our available line was used. 
The next day, in latitude 52° 20* north and longitude 177° 17' 00" east, sounded in 000 fathoms, 
finding the bottom to be composed of that peculiar ooze, full of Forammi/era belonging to the genus 
Otobigerina, and which has been designated by the English investigators as " recent chalk." We 
arrived at the harbor of Kyska Jnne 29, and, having determined its snitable character as a landing- 
point for a cable, proceeded to make a thorough reconnaissance-snrvey of it. Here we obtained 51 
observations for tides ; 1,414 soundings over lines twenty-seven miles in extent ; 253 observations 
for liorizootal angles ; 631 observations for shore-line, covering an extent of fifty-five and one-half 
miles ; 152 observations for azimuth, time, and latitude ; and 192 for magnetic declination and dip. 
Observations were also taken for determining the position of the group known as the Davidoff 
Islands, which are placed about six miles too far north on the charts now in use. We left Kyfdia 
July 24, and arrived at Cousbantine Harbor, Amchitka, on the following day. Here we obtained 
96 observations for magnetic declination, and 90 for azimoth, time, and latitude; the weather 
being very unfavorable. 

Sailing hence August 6, we arrived at Adakh on the 9th, and discovered a new harbor in 
the Bay of Islands, in which we anchored and of which a sketch accompanies this report. Here 
we obtained 32 observations for magnetic declination, and 46 for latitude, time, and azimntb, in 
spite of the most discouraging fog and rain. We then sailed for Atka on the 13th of August, and 
arrived in Kazan Bay on the 17th. £n route we obtained a souud in latitude 52° 19' 00" north, 
and longitude 175° 23' west, getting rocky bottom at 700 fathoma 

At Atka, the weather did not improve, and we were unable to obtain observations for latitude 
but obtained 48 for azimuth and time and 64 for magnetic declination. Examinations were also 
made of Korovinsky Bay and the solfataras of Boiling Spring volcano. 

We then sailed for the islands of the Four Craters. Here, as there are no harbors, we were 
unable to effect a landing, but obtained sufficient information to show that they bear no resemblance, 
in poutiou, size, or form, to the group, as represented on the charts in use. We then continaed 
on our way, and arrived, August 29, in the vicinityof the Bogosloff volcano, where again the heavy 
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Bca prevented us from landing. We obtained observations, placing tUe island iu 53'^ 5S' 30" uorth 
latitade, and longitude about 167° 33' 30" vtaat, agreeing witli Liltke, bat differing from all the 
other Lydrographers by several miles. We obtained soandings on tbe line of tbe reported reef 
exteoding from this island to Umnak, and failed to obtain bottom at 800 fatboms within a few miles 
of shore, and tbe non-existence of tbe reef may be taken as demonstrated. Passing the northwest 
end of Unalashka, we came upon the western end of tbe great Bering Sea platean, with soundings 
in 60 fathoms, gravelly bottom. We arrived at Unalashka on tbe Slst of August. Here we pro- 
ceeded to obtain tbe summer-rates of onr chronometers, which had not done as well as we had 
hoped for. The triangnlation of the bay was continued, Uknadok Island completely surveyed, and 
our azimntb-observatious contiuued and augmented. 

We obtained here 113 observations for azimuth and time, 128 for magnetic decliuation, 430 for 
horizontal angles, and 182 observations for shore-line extending over fifteen and a half miles. The 
weather prevented onr carrying on the soundings as I had hoped to do. 

We then sailed, September 25, for the ShuOiagins, but, owing to long-continued gales, did not 
arrive there until the 5tb of October, when we anchored in Humboldt IIarbor,8urveyed by us last year, 
and which has since become a favorite resort for vessels in this region during bad weather. Here 
bad weather and high winds were almost unremitting, yet we managed to obtain 186 observations 
for azimuth, time, and latitude, and SO for magnetic declination. A genuine cyclone occurred on 
the 12tb of October, driving the schooner Wm^ Irelan ashore on the coast of Unga. We did 
what we could for the sufferers, who called on us for assistance, and brought them down to San 
Francisco. The weather offering no hopes of doing more work, we sailed from Humboldt Harbor 
on the 18th of October for San Francisco. Adverse winds driving us nearly to the north end of 
Vancouver Islnnd before we passed south of the parallel of 60° north, we obtained a calm day, and 
having prepared a quantity of fine twine for the experiment, we sounded in latitude 40° 24' 01" 
and longitude 132° 47' west, and with an excellent opportunity, we ran out the whole, 1,6G4 fathoms, 
without obtaining any bottom. We reeled in over 400 fatboms; but a whale became entangled in 
tbe line, and we lost the rest just when wo had a good opportunity of recovering the whole. The 
weight used was a ten-pouud lead, and the practicability of using even this fine and common mate- 
rial (ordinary hemp twine) was thoroughly demonstrated. ' We arrived in San Francisco November C. 

During the whole season, current and temperature observations were carried on, and observa- 
tions for the height of many of the prominent peaks of the islands were obtained. The accom- 
panying appendix contains much that I judged best to omit from this portion of the report for 
brevity's sake, with many of the observations in tabular form, and especially a table containing a 
list of the various determinations of latitude, time, and magnetic declination at the places whare 
our observations were taken, arranged in chronological order. This is not without some historical, 
as well as comparative, value. 

The officers of the vessel fulfilled their duties with care and promptitude. Mr. Noyes, as the 
records will attest, has used every endeavor to carry out his part of our work with neatness and 
care ; and I must especially refer to the energy and interest displayed by Mr. Baker in seizing every 
opportunity for obtaining results under disadvantageous circumstances, and to the capability be 
has shown for fulfilling tbe duties of his position , 

I remain, with great respect, your obedient servant, 

WILLIAM H. BALL, 
Acting A^Hstant in the United States Coast Survey. 

Prof. Benjamin Pbiece, 

Superintendent of the United States Coast Survey. 



This harbor, which is difficult to enter or to leave except with a perfectly fair wind, is subject 
to the effect of the heavy swell from northerly gales. It is very well represented on the chart pub- 
lished from the United States Naval Hydrographic Office, and constructed by Lieutenant Qibson. 
The position, which has been given very variously by different navigators, agrees in the essentials 
with that of Gibson. The azimuth will be found referred to under that head farther on. 
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This harbor was examiued with regard to its capabilities as a landing -place for tUo cable, but 
possesses DO recommendations except its geographical position. The entrance is narrow, shoal, 
and rocky, and in the winter storms it breaks clear across the mouth of the harbor. 

Inporsnaiicd of yonr instractions, I examined Saranua Bay, on the east end of the Island, and 
found it ahoal and rocky, with no protection, Gotzeb Harbor, mentioned by Gibson, is an open 
bay with deep water and rocky bottom ; and Massacre Bay is reported to have similar character- 
istics. We may, therefore, reasonably assanie that the island of Attn possesses no facilities for the 
telegraphic enterprise. 

BOTJLDTE ISLAND. 

Boaldyr possesses no harbors or anchorages. Large shoals are doubtfully reported between 
this island and Kyska. We wore close to their reported position iu heavy weather, bnt saw no 
breakers. 

KYSKA. ISLAND. 

I reported to you last season that, from information derived from old navigators in this region, 
I deemed it probable that it was more likely than any other to have the characteristics reqniretl 
for a landing-place for the cable. I am glad to be able to state that a thorough examination has 
entirely confirmed the views I tlieu expressed. 

The harbor of Eyska is a noble bay, perfectly protected from all winds, with good bolding- 
Kronnd and a moderate depth of water, which increases very gradually seaward. The bottom of 
the bay is an almost level floor of sandy mud, and the western shore ia an almost conttnuons sand- 
beach. The position is somewhat farther east and south than that assigned by Gibson. A thor- 
ough reconnaissance-snrvey was made of the bay and its approaches. It has not been previously 
visited by a surveying-vessel, so far as I can discover. The entrance is wide enough to enable a 
sailing-vessel to heat iu or out at any time. There are no hidden dangers, and the depth of water 
is sufficient for any vessel. 

From this point, observations wore made fixing the position of the Davidoff Islands, which are 
very greatly in error in the charts now in use, and, as to which, considerable confusion of names has 
arisen, 

AMCBITKA. 

Enveloped in fog when we approached it, we were fortunately obliged to enter Constantine 
Harbor, instead of Kiriloff Harbor, as we intended, the reasons for which will presently apiienr. 
Gonstautine Harbor is open to the northeast, hut otherwise is an excellent anchorage, as the south- 
west winds alone are prevalent daring the summer months. The weather was almost constantly 
foggy, and we experienced the greatest difficulty in obtaining good astronomical observations. 
When obtained and repeated, these showed either that the whole island has been much misplaced 
on the charts, or that its eastern extremity has been erroneoasly elongated beyond its true position. 
The latitDde is about the same as that given by most previous hydrographers, but the longitude is 
from 16 to 11 miuntes of arc farther west than the charts put it. Oar observations were snffio'ently 
numerons, and agreed sufficiently among themselves, to place this beyond a doubt; and the correct- 
ness of our position is probably as great as oar instruments were capable of determining. 

When making for Kiriloff Harbor, stated in the United States Kavat Directory for Bering Sea 
to be '* the only place where a vessel can lay to anchor iu the island ", we eoold not find it. Hence 
I took the large boat from Constantine Harbor, and proceeded up the coast of Amchitka in search 
of it. We reached the middle cape of the island, about five miles east of Constantine Harbor, with- 
out seeing any bay or harbor on our way. We stopped here to take tea and obtain some bearings, 
and OD our return I noticed a cross on a hill. Patting in here, we found the old Kiriloff villag'e, 
abandoned by the Bussians in 1849, and now in ruins, half covered by a luxuriant growth of nettles. 
Our astonishment may be imagined when we not only did not find any such bay as is represented 
on the charts, but on sounding found nowhere more than three fathoms of water, while oar boat 
fre<iuently touched on hidden rocks, and the only protection proved to be a narrow space between 
two broken reefs extending northward from the shore, and not room enough for a vessel to swing. 
H, Ex, 133 15 
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Only tlie very smallest class of vessels could go in bore at all. The place is UDWortliy the name of 
n harbor, aiid the only recommeadatioa I can give is that vessels shonld steadfastly avoid going 
uearit. It is about three miles west and aboat one mile north of GonstaDtine Harbor, and its 
position conseqnently partakes of the corrections to be applied to the former. 



This island offering a favorable position for continuing onr observations on the declination, we 
proceeded to an anchorage in Uhagakli Bay, which had baen recommended to as by one of the 
KnssJan navigators, bat, finding it closed by a bar with only nine feet of waiter on it, wo were 
unable to enter. I took the boat and proceeded to osamine an opening in the land, which had struck 
me as likely to afford shelter when beating into the strait the day before. Here I discoverd an 
excellent anchorage, with good holding- groand, and shelter behind what proved to be an island 
forming part of an archipelago, which closes the mouth of a very large and beautiful bay known as 
the Tiay of Islands. A sketch of the anchorage accompanies this reiwrt. 

The topography here is verj' broken, bat covered with a carpet of luxuriant green, while the 
m^'riad winding channels between the islands offered great temptations to us to remain and attempt 
a survey. Here we obtained numerous enormons crabs, from which it is possible that the name of 
the mniii island may be derived; Agalck signifying a craft in the Aleutian dialect. The bay of 
Waterfalls near by is open to the south, and affords no safe anchorage. 

It may be remarked that the Japanese junk whose wreck in 1871 attracted much attention, 
was oast ashore here, and not on the north shore of the island, as has been currently reported. 

Our positions accorded tolerably well with the charts, on which, however, the shore-line, bay, 
and islands, are very insui&ciently delineated. 



' On our way to Atka, we observed that the positions of the volcanic crater-islands of Kasatochi 
and Koningi do not agree with the positions on Gibson's chart ; one or the other being out in lati- 
tude a mile or two. 

The harbor of Atka, in Nazan Bay, was examined in regard to its capacity for a telegraphic 
station, and the conclusion which I arrived at was unfavorable, as the bay is full of reefs and rocks 
the bottom irregular, and the harbor but second-rate. Bad weather set in here, and weconld obtain 
no observations for latitude, and, with the greatest difSculty, those for azimuth and time. I 
obtained a skin-canoe and two natives, and crossed the island to Korovinsky Bay for the purpose 
of examining that locality and the deposits of coal said to exist in the vicinity. I found the harbor, 
nearly useless, having silted up within quite a recent period, so that not more than twelve feet can 
be cariied over the bar at half tide. In the soatheast comer of the bay, however, a good 
harbor exists, well sheltered, and with gdod holdiog-ground in nine fathoms. This locality is 
known as Martin's Ilarbor, having first been entered and subsequently used by Capt. Martin Kliu- 
kof:jtrum of the Russian American Company's service. It is marked as Sand Bay on some charts. 
There are a number of rocks bare at ordinary tides, off shore, in Korovinsky Bay, which are not on 
any chart, and which might pick up a vessel attempting to enter in the night. 

I csamined the so-called coal-vein, and found it to consist of fragments of black silioidcd wood, 
irregularly dispersed in the face of a bluff of crumbling sandstone 

After a fatiguing climb and walk, I reached the celebrated solfataras, or hot springs, of the Klu. 
cheffskaia Volcano. They are about six miles from the coast in a ravine on the side of the volcano. 
The outlets of hot water are quite nnmerons, but no geyser-actiou was observed. They have a 
temperature of 192° Fahrenheit, and contain lime, sulphur, and alum ; the latter is abuudantly 
deposited around the springs, together with a limy earth of very bright red, yellow, and slaty colors. 
The Russians had a house, bath-house, &c., here for invalids; but the buildings are in ruins. A 
brown leathery fucoid grew abuudantly in the hot water, and the neighboring vegetation seemed 
little affected by the steam and hot water at its very roots. Two villages exist on Atka, with one 
on the a<ljacent end of Amiia. These, with that at Attn, are the only villages west of Umnak. 
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North of the cast oiiil of this ialaud a high rook haa been reported, while its esUtiJiico is denied 
liy otheru. The foreman of the Aleut hantiug- party, who arrived at Atka, while wo were there 
from this very locality, informeil us tliat there was no such rock there, but that tbei-e was a patcli 
ID the locality indicated, with five to t«n f^tliouis of water oa it, ou which, iu very heavy weather, 
hi'eakers wero visi)>le. The rock may have sufik or been broken away since it was origioaDy reported. 

ISLANDS OF THE FOUE CRATEBS. 

On reaching this group, wo Uardly recognized it, so entirely different are the islands iu position 
anil form from anything delineated on tlio charts. A very heavy sea was running, though the 
weather was fine, and it was impossible to effect a landing. There were no appearances of 
any thing like a harbor or anchorage. We cruised about the iiilands for sorne time, seeking a shelter 
or landing-place, bnt found none. Contrary to the charts, one island, perhaps Chugonla of the 
earlier charts, stands boldly to the northward of the others, and is sepamted from another by a 
narrow rooky strait. South of these, separated by a strait several miles wide, was a larger 
island, with an almost unbroken northerly shore, ending iu a long narrow point to the westwanl 
We saw a number of rocks above water, but no evidences of submerged reefs. The position of 
the gronp, as a whole, agrees with the charts. 

AaASHAGOK. 

This island, otherwise known as Saint John the Theologian, or Jo&nna Bogosl6va in the Uns' 
siau language, has always been of pecnliar interest. lEising from the sea on St. John's Day, 1792, 
it was* surveyed in some shape by Sarycbcff before 1826, and on Lis chart is represented as a tnile 
and three-quarters long, with several rocks about it, and numerous soundings, including a reef of 
submerged rocks extending from it to the north end of Umnak, Very conflicting statements have 
been made as to its height and position and as to the existence of the great reef. LiitktS appears to 
have been the only hydrographer who has approximated to its true position, as will be seen by ref- 
erence to the accompanying table of positions. I stated the grounds for my disbelief in the exist- 
ence of the reef in my report of last year, and our observations this season completely sustain the 
IKtsition I took in regard to it. They also show the gross errors of Sarycheff's chart, and sug- 
gest that the conflicting statements referred to, are due to erroneons observations rather than to 
any great changes of level in the island itself. The Ship Bock and ono other rock near to it have 
about the same relative position and height that are assigned to them by Sarycheff, and yet the 
absolute length of the island does not exceed three-quarters of a mile. Had any subsidence suffi- 
cient to produce these dififerencea of size in the main island taken place, one at least of the rocks 
above mentioned would have been entirely submerged, and to a considerable depth. Our soundings 
directly on the line of the submerged reef show no bottom at SOO fathoms, and we were only pre- 
vented from rnuning out all the line at our disposid by the heavy sea running at tiie time. The island 
is a sharp, serrated ridge, forming a very acute angle, and broken into numerous pinnacles toward 
the top, and it would seem impossible to scale it. There is no low land about it, and a landing 
cannot be effected except iu very calm weather. Contrary to the received opinion, there is no 
crater, nor any appearance of a crater. The island is simply a jagged mass of rock upheaved 
through some channel by volcanic ejection. At the distance from which we saw it, it appeared of 
a light pinkish gray color, totally devoid of vegetation or water, and covered with myriads of birds. 
There are a few breakers off the aonth end of it, and a talus, ou which a lauding under favorable 
circumstances might be effected. A large portion of the shore is, however, precipitous. 

Ship Keck is a pen)eu<licular square topped pillar, half a mile north and west of the north end 
of the island. 

There is a small rock, also given in SarychefTs chart, half a mile north and ea3t/)f the island 
which rises only a few feet above the water; and on all sides (except the west), and especially east- 
southeast of the island, scattered breakers were observed, extending less than three-quarters of a 
mile from the shore. Fromnumerousobservations, the height of the summit appears to bo 844 feet. 



y Google 



116 UBPORT OF TUE SUPEBINTENDENT OF 

Tlie position is farther to the uortb and cast than any of the charts place it, while none of tbem 
agree; even two in Tcbeutoff'a atlas dififer nearly a mile, one having the reef indicated and the 
other not, though both boar the same date. 

UNALASUKA. 

The work done hero chiefly related to the determination of the azimuth and tlie coutinuiitiou 
of the triangnlation and survey of Oaptain's Bay, commenced in 1871. ' 

Ukaodok Island was surveyed entirely ; its position fixed by triangnlation, as were the remark- 
able Needle Bock on the west side of Amaknak, and the east and west heads of Captain's Bay. 
The latter proved of more than usual interest, showing that on chart No. 7 of the Coast Survey 
Atlas of narbor Charts of Alaska, the east head is placed fully a mile too far south and west, and 
the west head nearly as much too far north, while a careful examination of the chart itself shows 
that in these particulars it does not agree with the obserratious of Professor Davidson's party in 
1867, though oven these fall short of our determinations, even when corrected for the latest deter- 
mination of the longitude from Sitka. In these respects this chart compares very unfiivorably with 
that of Kotzebue (1804), from which it was principally taken ; and that of Kotzehue still remains 
the most accurate delineation of Captain's Bay which has yet been pablished. - 

SAHNAKH REEFS. 
Onr observations determining a new cod-bank in this vicinity were forwarded to you In the 
spring. At the siimetinie, we determined the extent above water in aneasterly and son therly direc- 
tion of the northeastern and sonthera terminations of this formidable congeries of re efs. The posi- 
tions give nearly the same extent respectively that is given for the entire reef on the old chart of 
the Russian admiralty office, but it is probable that the submerged rocks extend some distance far- 
ther, especially to the south. Oar position places the gr oup some miles farther south and east than 
that of Tebenkoff; and this difference may account for part of the difference ascribed to current by 
navigators who have sailed by Tebenkoffs charts. 

POPOPP STBAIT. 

Our observations here were limited to those for position and azimath, which, on acoonnt of bad 
weather, we could not obtain last season. We were also enabled to correct an error in the position 
of one of the small islands in the strait to the south of our survey. 

We have been informed most positively that rocks above water exist to the south and west of 
Simeonoff Island, as was stated on similar authority in my last rei>ort ; but the bad weather pre- 
vented ns from verifying this statement. 

Humboldt Harbor, since onr survey, has been greatly frequented by vessels, and I am contin- 
ually applied to for tracings of our manuscript chart of the strait and the Shumagin group, which 
requests, fh>m obedience to the rules of the Survey, I have been reluctantly obliged to reAise. 

CUBBENT-OKIBBTATIONS. 

Our current-observations were continuously carried on as usual. The overcast weather, how- 
over, prevented many observations of position on the return voyage, and hence the observations on 
that trip are very limited. Oar up- voyage observations confirmed those of previous years ; but the 
rate of the currents was manifestly interfered with by the strong and constant westerly winds. 

In Bering Sea, notwithstanding constant observations, I find nothing to modify my remarks 
in last year's report. 

The arctic character of the fauna in the western islands, and the comparatively low tempera- 
ture of the sea-water, would lead to the inference that that portion of the Kuro-siwo whluh enters 
Bering Sea is comparatively chilled, or else of little importance compared with the Arctic or Kam- 
chatka current* 

We have definitely settled that the tide entering Bering Sea frofii the Pacific is invariably 
propagated from the east toward the west ; that no efflux of importance takes place with the fall 
of the tide; and that the latter retains its compound and irregular character throughout the islands- 
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AZIMUTHS. 

Perhaps the moat interesting feature of oar work this year has been the determiuing of tlie 
magnetic declination at stations, at nearly equal intervals from each other, from the Shumagius 
to the western end of the islands. Of course, from the great length of time which has elapsed 
since observations of this iiatnre were taken in the islands to the westward, no clew is afforded as to 
whether the declination has been increasing or decreasing during that period, or any particular 
iwrtion of it ; or the rate at which the changes have occurred. From the observations of Professor 
Davidson's party in 1867, Kadin in 18C9, and onrs, this season, at Unalashka, it seems likely that 
at present the declination is decreasing in its amount of casting. This is rendered still more prob- 
able by the detection at the Presidio station, San Francisco, of a similar change, very receutly. 

At Unalashka, car observations were repeated until we became satisfied that they contained 
only such an amount of error as might reasonably be referred to the charaetor of the instruments used. 

The main result has been to show a decrease of the easterly variation at all stations where 
observations have been taken, when our results were compared with those heretofore published. 
Rejecting such changes as are evidently due to theory, unsupported by observations on record 
(and such occur in some of the charts examined), the diminution is about as follows : 
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The largest gap is between Unalashka and Atka, which we had hoped to fill at the Four Gra- 
ters, but were prevented by causes previously mentioned. 

lu the following chronological table of positions, under the head of "AntUority ", oar results are 
tal>alated agaiost the name of the schooner " Yukon ", on which the work was done. 

POSITIONS AND MAGNETIC DECLINATIONS, ALEUTIAN ISLANDS, A. T. 
1. — AatronoinUKil Station, Chichagoff Harbor, Attn Island. 
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2.^-Astronomical Station, Kyika Barbor, Kyska Island. 
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POSITIONS AND MAGNETIC DECLINATIONS, &c.— Contiuued. 

—I'eak of Iron Island = Chugul of the Russian Sydrographic and Davidof Island of Saryehef^s 
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4. — Astronomical station, Constantine Harbor, AmcUtka Island. 
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5. — Eiriloff SarboTf Amchitka Island. 
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C. — Astronomical station, Bay of Islands, Adakh Island. 
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7. -^Astronomical station in the village at N^azan Bag, Atka Island. 
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POSITIONS AND MAGNETIC DEOLINATIONS, &c.— Contimal. 
8. — Peak of Agdshaifolc, Jodnna BogosUva, or the YoJeanie Island of Saint John tite TJieologuin, 
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9. — Points in Captain's Baj/, Unalaskka Island. United States Coast Survey astronomical station, 1807, 
Ulakhta Spit. 
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10. — Ckurck in the middle of Iliuliufc Villatje. 
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11. — Cascade near Cape Cheerful. 
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POSITIONS AND MAGNETIC DECLINATIONS, te— Contlnaed. 
13. — Additional points determined by (Ac party on (Ae " Yuhtn.^ 
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14. — Sannakk Reefs (our observations relate only to that portion of the reefs visible above t 
Jive milesj. 
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15. — Nete cod-hatik near tJte SannaJch Beefa. 
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16.— Agronomical station, Sandpmnt <i, Popoff Strait, Shumagin Islands. 
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Bur/ace of sea-water. 
1873. 
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Seights of mountaijia, determined in 1S73 by triangvlation, and by sextant altitudea. 

(UNITED STATES OOAST SDRVBT SCHOONKR "TTJKOH"). 

Feet. 

Peak of Eouldyr 1,146 

North peak of Kyska , 4,085 

Iron l8land,'or Clingnl 3,109 

Gareloi, highest north peak 5,334 

Tanaga, highest north peak 7,108 

Adakb, highest north peak 5,678 

Atka, highest northeast peak -. ■ 4,988 

Vsevidoff volcano, Umnak •8,868 

Bogosloff, volcaniclsland 844 

AkutanVolcano, highest point, edge of crater. 3,888 

Avatanak Island, highest iwak 1,207 

Shisbaldin Volcano 8,683 

* The beights marked v'xth an asterisk depend for their accnracy npon the position of the peak on the charta, 
which bos been taken astbe true one. Gareloi, from the United States Exploring Expedition of Ringgold and Bogers, 
and YBSvidoff from TebenkoCT. Neither of them bad previously been measnred, bnt Qareloi has been eapposed to b« 
macb higher, and Vsevidoff lower than oar resalta shon*. Hj own opinion is that the heights are not far from tbe 
truth. 
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APPENDXS No. 12. 

■EASUREJIENT OP A PHIMART BASE-LINE ON PEACH-TKEE RIDGE, NEAR ATLANTA, GEORGIA, IN 18T2 
AND 1873, BY C. O. BOUTELLE, ASSISTANT. -COMPUTED AND REPORTED BY CHARLES A. SCHOTT, 
ABSISTAIJT. 

A reconnaissance for the location of a primary baselioe ia Georgia or South Oarolina, for 
the principal triangnlatioa rnnuing along the Bine Bidge, was made ia January, 1872, by Assistant 
J. A. Snllivan, ander the direction of Assistant 0. O. Boutelle, and resulted in the selection of a 
site on Feach-Tree Ridge, iu De Kalb and Gwinnett Connties, Georgia, abont fifteen miles northeast 
of Atlanta, Ga. The summit of the ridge is narrow and crooked ; on it a line of abont 6.8 miles in 
length was found within practicable grades and suitable terminal points for connection with the 
primary triangnlation.^ The maximum slope for measure was fixed at about 4°, being 1° greater 
than bad ever been attempted before, yet within the proper limits the apparatus would bear. After 
inspection and approval by the Superintendent, the site was adopted, and subsequently measured 
three times. Near the southern end is a deep but narrow ravine, which the line had to cross on a 
grade abont 6 meters above ground. Everywhere else the grades were within 3 meters of the sur- 
face. The gronnd consists of loam and clay ; abont 70 per cent, of the line lay in woodland. The 
gulch near the south end was crossed on trestle-work, consisting of two separate structures, each 
solidly braceil with uprights covered by capsilla, resting on which were string-pieoes and sleepers 
for the fioora. The whole was 4^ meters wide, and built on a descending slope of 3° 35' ; it proved 
abundantly stable. The measure was secured at each iwint of stoppage by a transfer to firm 
groand, for which purpose a portable transit was set up perpendicular to the line of Che base. 
Aboat 1i meters off the line, a needle-drill-hole was made in a copper tack, placed vertically under 
the end of the agate of the tube. Hollows were crossed with the tubes high on the trestles, crests 
^ith the tubes low, for the purpose of dimiuiahiug the slope. A station in and near the middle of 
tlie base was occupied for astronomical latitude and azimuth. It is in approximate latitude 33° 
fi4'.4, in approximate longitude S4P 16'.6 west of Greenwich, and the azimuth of the southwest end 
of the base is abont 62o 8'. The approximate elevation above the sea-level ia 320 meters. It is 
tUe seventh line measured with the primary apparatus. The southwest and the northeast ends of the 
l>a8e are each marked by a granite monument, with an upper and lower drillhole mark in coiiper 
l>olt8. Each monument is surrounded by four side-monuments': two in the line of the base and two 
at right anglea to it. There are In the line of the base five smaller granite posts, like those sur- 
rounding the terminal monuments ; they were intended to take the place of the uanal (so-called) 
njile-stones in the older base-lines; these are placed in suitable positions on crests of ridges; 
they have a copper bolt with drill-hole, and are respectively distant IVom the southwest terminus 
273, 547, 753 (middle base), 978, and 1276 tubes, each of neariy 6 meters. The whole number of 
tubes of the measure is 1558. 

The first and second measures being performed in opposite directions, it was expected that any 
effect in the resnlting length due to difference of slope would become apparent. These measures 
were madeiu fall and winter: the first between November 8, 1S72, and Decembers, 1872} the sec- 
ond between December 5, 1872, and January 9, 1873. But the third measure was made in anmmer, 
between July 31, 1873, and August 21, 1873, in order to test to the utmost the quality of the tubes 
respecting their compensation for different temperatures and during rapid changes of temperature. 
Comparisons of the tubes with the standard bar were made immediately before the commencement 
of the first measure and during this measure ; again, soon after the close of the second measure. 
A more elaborate comparison was had with the standard immersed in glycerine, the better to ascer- 
tain its temperature before the third measure ; also during it and after its close. 

The length of the iron standard bar, which was cut to length in March, 1817, is 5'°.9999407 
±0".0000009 at 0° 0. (for which'see Coast Survey Eeport for 1862, Appendix No. 26.) It8;co-efflcient 
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of expansion was ascertained to be 0.00000641 ± 0.00000003 {vide same report) ; both determinations 
having been made by Assistant J. E. Hilgard. 

The co-efficient answers between the limits of 32° and 100° Pah. The bar is consequently 6 
meters in length at a temperature of 330.54 Pah. ± 0O.025 Fab., expressed in terms of the original 
committee meter of the American Philosophical Society at Philadelphia. Comparisons, made in 
1867, at Paris, by Dr. Barnard and Mr. Tresca," showed its length equal to 1.00000336 meter of 
the arcbives at the temperature of freezing water. Since all base-lines of the Coast Survey and 
all its computations have this committee meter for their unit of length,f that of the Atlanta base 
will also be expressed in terms of the same, in order that all reductions hereafter desired may apply 
systematically to all measures. 

Before entering upon the detailed account of the operations and results of the base, a few 
words respecting the condition of the base-apparatus will find a proper place here, especially since 
the mode of treatment in the reduction of the various measures in some degree bad to conform to 
existing conditions, as developed by the comparisons themselves. Though the apparatus was 
described and figured in Coast Survey Report of 1854, Appendix No. 35, the present scarcity of 
this report made it desirable to reproduce the plates illustrating its construction in detail. (See 
Plate No. IS.) With the exception of two changes— one due to an accident, thb other one of design — 
the apparatus has remained materially in the same condition as when constructed in 1845 and 1840 
by Mr. W. Wdrdemann (under the direction of Snperintendent A. D. Bacbe). At Key Biscayne, 
during the measure of a base in 1855, one of the agates of Tube No. 1 was splintered, and a new 
one was substituted. This same tube was supplied with a new agate in 1872, owing to a defective 
knife-edge in the old agate. Tube 1, up to the accidental breakage of the agate, and Tube 2, up to 
this period (after the measure of the Atlanta base), when it became desirable to thoroughly 
examine the apparatus and repair such parts as showed signs of wear, both had evidently become 
shorter, partly it is supposed from wearing, partly from change of form ; and it appeared also of 
late that there were reasons for doubting that the compensation had remained as perfect as it was 
at first. Advantage was taken at the same time to introduce some improvements, notably a Borda 
differential thermometer, by means of which, together with the immersion of the standard in 
glycerine during the field-comparisons, it is confidently expected that a much greater accuracy in 
the measured length of a base can be attained than has been found practicable heretofore. 

For determining the length of the tnbes at the time of the measures of the base, we have the 
following data : The value of one turn of the abutting-screw of the Sazton refiecting-comparator 
was found by repeated comparisons (in June, 1867) of five turns of the screw with a magnitude of 
0.1 of an inch derived from the Troughton yard-scale; it equals 0.01912 :!: 0.00O04 inch,or 0.4S565 
^0.00102 millimeter. Duringthecomparisonsfor length, there were used six standard Casella and 
three Green thermometers, which were corrected for errors of graduation from special comparisons 
made in February and March, 1873. Another set of six Green thermometers, with metallic scales, 
used in connection with the comparisons iu glycerine, and for the third measure, were also tested 
in July, 1873, and corrected for graduation errors. In the Casella thermometers, the maximum cor- 
rection at any one temperature is 0<^.3 ; in the Green thermomet«r8, it rises to 0.5 Pah. The 
value of one division of the scale of the comparator ( was determined by means of the known value 
of one turn of the abutting-screw, and found from a large nomber of sets of comparisons of whole 
turns and of fractions of turns for various parts of the screw and for various temperatures. 

Four sets of observations in November, 1872, and January, 1873, give 1 div. = 1^84 ± 0.003 
micron at 40° Fab. (one micron = one millionth of a metor), and 1 div. = 1.378 ± 0.003 micron at 
6fio Fah. 

Again, seven sets of observations in July and September, 1873, give 1 div. = 1.376 ± 0.003 
micron, which last value was used in connection with the third measure of the base. The minote- 
* See Coast Sarrey Beporl of 1867, Appendix No. 7. 

-tTbeaaliBtitation of tlia meter of theBrcbiveB vonld produce bd locieMeof 14.6DDlts in the sereDth place of deci- 
mals in the logarithni of tlie leogtb of the Atlanta base. 

t A description of this instmineDt will be fooDd In the leport of the Snperintendent of Weights and Meatnirs 
Sen«t« Executive Docninent No. 37, Iliirtf-fonrth Congress, third Beuion, Washington, 1857, p. 15. It has since been 
Hlightly improved. 
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ntas of this unit tn&y be judged of by tbe fact that the ezpaDsioa of the standard bar for 1° Fab. 
equals 38.46 =1: 0.12 microns, or 27.956 ± 0.084 scale-divisions. We have also one tarn of the screw 
=350.1) scai&divifiiona at temperatares near 40° Fah. = 352.3 scale-divisions at temperatares near 
66° Fab. =:: 353.06 rk 0.18 divisions at 82° .5 Fah. iu connection \Tith the last measure. 

A very large number of direct comparisons of the tubes and standard were made at tempera- 
tares as nearly stationary as was practicable, or only slowly rising or falling, and for an absolute 
range between 32^^ and 100° Fah, In the reduction, care was taken, by using alternate means, of 
allowingasfaraspossiblefor change ef length during comparison of tul>e and standard; and it may 
be noted that in the earlier comparisons they were made bypassing, in succession, through the com- 
parator the standard, Tube 1 and Tube 2, which process was changed In the observations in con- 
uectioD with tbe third measure to taking five snccessive readings on each before changing bar or 
tube. In the following synopsis of results for length of tabes, the values are given arranged 
according to temperature of the standard for the comparisons in air, and of the tubes for those in 
glycerine, beginning with the lowest and ending with the highest. Tbe column headed "n" con- 
tains the number of individual comparisons in each set; the column headed "Con." indicates the 
condition of the temperature with respect to " rising", " falling", or " stationary"; the columns 
headed "T| (III)" and "Ti" contain the resulting length of the first and second tubes, expressed in 
meters, and derived from the known length of the standard at its temperature of comparison, and 
from the measured difference of length of it and the tubes in each experiment. 

Sgnopgis of results/or length of Tube 1 and of Tube 2. 
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It is evident from the above tables tliat the tabes expand slightly with increaaing temperatures — 
in other words, that they are wnder-compenaated, — a fact which was already saspected in January, 
1861, when the differential co-efficient of expansion was ronghly made out between 0.0000002 and 
0.0000009. 

The above resalts, when projected in a diagram, further indicated that the compeneatioD for 
changes of temperature was still close,— that is, about 21 parts of 22 remained compensated between 
the range of temperature from 32° to 71° Fah. ; but, between temperatures ranging from 71° to 100° 
Fah., the tubes only compensated about 10 parts in 11. This break of continuity about the tem. 
perature 71° Fah. may be explained by the fact that when the apparatus was taken to pieces and 
examined in March, 1875, it was found that the two knife-edges of each lever had worn or hammered 
(during transportation to and from the base) grooves into the vertical ahuttiug-plates deep enough 
to be felt when running the nail across them. The results for length of tubes are somewhat 
obscured by the effect of rising or falling temperatures during the comparisons, and the probable 
error of the leugth assigned for the whole base-line is materially increased by the fact that there 
are more sets with rising than with falling temperatures. 

For tube 1, we obtain 9 conditional equations for the co-effloient a, in the two equations — 

Ti with rising temperature = 6».0000023 + a, {i — 450.5) 

Ti with falling temperature = S^.OSBOO?© -f a, {t - 58o.7) 

the absolute terms arising from combination to a mean of 6 comparisons between 32° and 71° 

with rising, and of 1 with falling temperatures. 

Similarly, for Tube 2, we find a value for the co-efficient a„ in the equations — 

Tj with rising temperature = 5'».9996529 + a„ (( — iGP.%) 

Ti with falling temperature = 5".9996426 + a„ {t - 58°.4j 

and taking the mean of the constant terms, the following expressions for the length of each tube 

were finally established, answering between temperatures 32° and 71°, and consequently to be 

employed in the computation of the first and second measures : 

Length of Tube 1 (III) = 5».9999997 -f 0».00O0O1873 ((-62°.l} 
Length of Tube 2 = 5».9996478 + 0".000002688 (f-52°.l) 

with the probable errors ± O".000O144 and ± ©".OOOOIOS respectively. 

For use in connection with the compntation of the third measure at high temperatures, we 
have similarly, from the second part of our table — 

Ti with rising temperature = 6" .0001110 +&,(/— 87°.4) 
Ti with falling temperature = 6-° .0000582 -f b,{t — 75°.8) 
with 6, from 15 equations, temperature rising, and 6, temperature falling ; and 6„ from an equal 
number of equations for Tube 2, viz : — 

T, with rising temperature =5"'.9U97513 -f h„ (( — 880.3) 
Tj with falling temperature =6".9997094 + 6„ {( - 75°.7) 
Hence— Length of Tube 1 (III) =6".0000846 + 0".00000530 (( - 8I0.6) 
Length of Tube 2 =6" .9997303 + O.^OOOOOliS (t— 82°.0J 

with the probable errors T ± O'«'.O0O0112 and ± ©".OOOOllO respectively. 

The above probable errors were made out irrespective of temperatures rising or falling, in order 
to include any defect that may arise from it. 

The following table contains, for ecKh of the three measures of the base separately, and for each - 
subdivision of it by the middle and line monuments, first, the mean temperature of measare 
(thermometers corrected for graduation-error); secondly, the mean length of Tubes 1 (III) and 2 from 
the above expressions and for the temperature of measure ; thirdly, the number of such mean tabes 
or of single tubes ; fourtbly, the total resulting length \ fifthly, the correction for inclination of tnbes 
(also reduced to the temperature of measure); and, lastly, the resulting horizontal distance measnretl 
between the marks near the monuments. 
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Table of horizontal distances measured bettceen temporary maris near the monvments in each of the 
three measures. 
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The miDimnm temperature daring wbich any one set of tabes was laid was 18°.2 Fab. (tbe 
mean of 6 thermometers), and matiy tuties were laid with the temperatare below the freezing-point 
of water. The tnaximnm temperatnre daring wbich any one set of tabes was laid was I07°.l Fab. ; 
and many were laid with tbe temperatnre of tbe air above 10(P. 

Tbe maximam inclination of a tube laid was 4° 43' ; and there were a great many with inclina- 
tions of 4<^. An impression of tbe raggeduess of the profile of the basemay beooiireyed by tbe fact 
that the sam-total of tbe correctiocs for inclination amounts to no less a length than 10^.22123 in 
the first, and to 10".03T54 in the last measnre. 

The preceding distances, as measared between the sites of the monnraents, require to be 
reduced to them as finally marked, according to the following statements in the record : 

Tbe first measnre started from assumed soathwest monnment, fixed sites for positions of monu- 
ments I, II, middle, Y, and YI, and fell short of position of northeast monnment V^A56V5, as measared 
with the C S. Lenoir brass meter at 56°.4 Fab. Applying the correction for length and for expan- 
sion, this measared distance becomes 1'°.45728. 

Tbe second measure started from end of Tube 1558, or from tbe exact spot where tbe first 
measnre. had terminated ; end of tabe near Y fell north or short of mark 0'°,01235 ; end of tube 
near lY fell north of mark 0" .00145 ; end of tube near M fell south or beyond mark 0"'.0l395 ; end 
of tube near II fell south of mark 0°'.034TS ; end of tabe near I fell south of mark 0°'.09425 ; and 
near sonthwest monument tbe second measure fell south, or beyond tbe starting-point of the first 
measure, O^.lOflTO. 

Tbe third measure started from soathwest monument, as iu first ; near I, forward end of tabe 
fell 0".0446S north of mark or beyond first measure ; near II, end of tabe fell north of mark 
0°>.09000 ; near M, end of tube fell 0".13705 north of mark ; near lY, end of tube fell 0°.21840 
north; and, near Y, end of tube fell 0".30005 north of mark. Tbe distance between end of tube 
and tbe northeast monument was l^.OdOSS at HtP Fab., or 1™.05688 when corrected ; also, end 
of Tube 1558 fell 0",40010 north of end of tube iu first (and second) measnre. 
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Applying these qnantities, ve obtain the following table of measored horizoDtal distaDoea 
between the monnmenta : 





Flntiii«)uare. 


Second niMnire. 


Third munro. 


M«-. 




." UtUr,. 


MtUr,. 


Jfrtm. 


Jft(«. 


8.W.M I 


1^13.97488 


163S. 96603 


1635. 96«n 


1635.9697V 


Itolt 


lMa.313» 


1643^31133 


164&31S4B 


164a. 31445 


IltoM 


1334.3833* 


HS4.38TM 


1334. 38l» 


1334.39771 


M tolV 


1»& 88621 


1348.)««6a 


i3te.88so« 


1348.88398 


IVloV 


17S5. 70901 


1785.10483 


17B5. 70515 




y lo H. E. 


l«Jl.eOIM 


lBfil.69S33 


1691. 6BI5S 


lMt.68S68 


S. W. to H. E. 


e338.9SKI4 


9338. 9S1M 


933a M353 


3338. MOM 



The discrepaucies id these measures when compared with their respective means appear in the 
following table, expressed in millimeters: 



UoDamcnM. 


nILTro. 


Second 


Third 




matmaen. 




XiOimilm. 


S. W. to I 


- 5.09 


+ 1.76 


+ 133 


iton 


+ 0.B0 


-3.88 




IltoU 


+ 4.37 


- 0.33 


- 4.14 


MtolV 


- 3.39 


+ 3.38 




ITtoT 


- 1L6B 


+ I.SO 


+ i.ia 


TtoM E. 
8- W.toN. E. 


-3.31 


- 3.85 


+ 7.18 


- &10 


- 0.33 


+ 8.41 



The table sboTB a maximum deviation in resnlts of abont one in a millioD. The frequent 

change in sign of the above discrepancies is taken as a favorable indication that the lengths of the 

tabes have been correctly assigned ; and the general accord of the three individual meaenres among 

tbemselvea most be taken as a severe test of the accuracy of the co-efhcient of expansion of the 

* standard-bar as determined in 1860. 

To obtain the.reqaisite data for the reduction of the measured base to its length at the ses- 
level, the following hypsometric operations were undertaken : 

The base was leveled by spirit-level in April, 1ST2, and again in July, 1873. At southwest, mid- 
dle, and northeast stations, double zenith-distances were measured to the primary-triangulation sta- 
tion, Stone Mountain. At Stone Mountain, double zeuith-distances were measnred to each of the three 
points of the base. A line of spirit-levelings was carried from Stone Mountain to the city of Angasta, 
Ga.. Id December, 1873, and January, 187i. Between Augusta and Port lioyal Sound, the levelings 
of the railroad-engineers were made use of; lastly, the Port Royal and Beaufort, 8. C, levelings 
were connected directly with tidal observations, giving the following re.snlts : 

Absolnte heigbt, 
in metere. 
Mean of half tidal level of the ocean from a number of observed high and low waters com- 
bined, with probable error of ± 0».013 0. 000 

Bench-mark on wharf at Beaufort 2.087 

Bench-mark on gum-tree 5. 072 

Bench-mark on Page's Point 6. 924 

Bench-mark three-fourths of a mile south of Yemassee 2.861 

Bench-mark at Yemassee - 6. 088 

Bench-mark on willow-oak 41.250 

Bench-mark No. 22 39.262 

Bench-mark No. 20, at Augusta 40.342 

Bench-mark No. 10 186.275 

Bench-mark No. 6 : 259. 267 

Bench-mark No. 1, at Stone Mountain Village , 316.207 

And Stone Mountain A|gronnd 513. 948 
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The non-simultaoeous doable zenith-distances bettreea Stone Monntain tind the base give the 
following resnlts when rednced to middle base A : 

EluT&tioD of middle base, 
in meters. 

From obsorrations at soatbwest base and Stone MooDtain 318. 128 

From observations at middle base and Stone Moantain 318. 29C 

From observations at northeast base nnd Stone Monntaiit 318. 728 

Mean adopted 318. 384 

From the same observations it also follows that the co-efBcient of refraction is about 0.0535 
on these lines and along the base. To obtain the mean elevation of the tubes dnring the measures 
we combine the above value for height of middle base with the levels of the base, and add l'".Q24 
for average height of tubes above ground. The reduction to the half-tido level of the ocean is fonnd 

-'^{-hj- ) 

where — 

b = length of base ; 

h = elevation above ocean ; and 

P = radius of curvature* for the latitude and EizimutU of the base (log/> c^ 6.801386). 

The following table gives the average elevation of tubes for each part of the base, tbe cone- 
sponding roduction to the sea-level, aud the roaultiug distances. 



Brantllns l«i|[tb>. 



• 



We also have the separate values for length of base from first, seoond, and third measures, 
9338"'.4880, 933S".4802, aud OSSS'-.ITIS, re8pectivel.v. 

It was found by direct micrometric measures at southwest and northeast statious that the 
station middle base was 0™ .041^3 off and to the north and west of the direct line between the ter- 
miual monuments; the measured angle at middle base being 179° 59' 06".29S between northeast 
nnd southwest, counted in the direction of azimuths. The effect on the length of the base from 
this want of alignment is insensible. 

We have a cbecic on the lengtli of tbe base by means of tbe angles measured at the three base- 
stations and at Stone Mountain ; thus starting from the measured part, southwest base to middle 
base, we can compute by means of angles the length of the second part as well as that of the whole 
base. 

Below are given tbe i-esaUiug angles at each station, directly derived from the least-square 
adjnstmeut of the directions measured.! The corrections are due to the necessity that three 
geometrical conditions must be satisfied, viz: two augle-eqoatious aud the forward and backward 
azimnth of the biise at middle base (in line) to differ 180°. The remaining excess of the angles 
over two right angles, in each group of three, is equal to the spherical excess. 



Stone Mountaiu 14 30 01.368 Oorr. -0.013 \ 

Sontbwest base 65 44 22.304 +0.04of Spherical excess, ti".180. 

Middle base .■■ 99 45 36.056 



—0.068) 



* Appendix No. II, Coaut Survey Report of 1871, p. 169. 

I TboM msasnred at middle bue bavlng first been rednced to line from duta given above. 
H. Ex. 133 17 
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Northeast base 82 49 01^28 +0.107 i 

Stone Moantftin 16 56 35.265 +0.086 i Spliencal excess, 0".199. 

Middle base 80 14 23.381 +0.031 ) 

Northeast base 83 49 01.328 +0.106 ^ 

Stone Mountain 31 26 36.633 +0.073 [ Spherical excess, 0".384. 

Sonthwest base 05 44 32.204 +0.040 J 

Startiug with the smaller part, viz, 4512™.448, we find by the above angles the whole base 
9338^.502, with a difference from the measured line of oaly 0".032. The measured length is of 
course superior to tbat trigouometrically deduced, aud it is consequently a check on the latter 
operation. 

The probable error of the computed length ef the base may be made out in two ways: firstly, 
by building it up from all known individual sources of error ; secondly, by means of the tabular 
differences exhibited above for each part of the base, and resulting from the three separate measures. 
With respect to the individual sources of error, the accumulative effect of which is to be found, 
we have : 

First, effect on the length of the base of the probable error assigned to the standard bar 
= ±0'°.O0000O9xlu58 = ±0"'.00140. 

Secondly, effect on the base of uncertainty in the co-efBcieut of expansion of standard. The 
standard is 6" at 33^.54 Fab. Tlie mean temperatures during the three measures were 510.41, 
440.70, aud 900.67 ; hence the probable errors,— 

± .00000002 X 6 X 17.87 = ±0'".00000214 

± .00000002 X 6 X 11.16 = ±0^.00000134 

i .00000002 X 6 X 57.13 = ±0».00000686 

giving respectively, when multiplied by 1558, the probable errors in tliobase ±0'".00334, ±©"'.00209, 

and ±0» 01069. 

Thirdly, the effect of the probable error of the comparisons of the tubes with the standard, 
involving also the uncertainty of the differential expansions of the tubes. For the first and second 
measures we have the meau length of the tubes, — 

6".99982375 + 0'-.0000022805 (( - 62o.l) ± O^.OOOOiOS 
.iikI for tlic third measure, — 

5"'.99990745 + 0".0000048750 (( - 8I0.8) ± O-'.OOOOIW 
hence effect on first and second measures of base, — 

± 0".0000168 X lf>58 = ±0».02617 
and on third measure, — 

± 0".0000114 X 1558 = ± 0".01776 
Fourthly, the effect of transfers of end of tube to ground, or of the reverse ojwration from 
ground-mark to agate of tube. The number of transfers may be taken as four a day: one for pick- 
ing up mark in the morning; two for securing work during lunch; and one of laying down mark 
at night. There were occupied in the three measures 17, 13, and 14 days, respectively ; and, with 
the transfer error ~ ±0""°.082, as found from measures at Bodies Island in 1848, the probable 
errors in length of base are, — 

± 0.082 v/68= ± 0™.076 

± 0.082 Vfi2 = ± 0"".592 

± 0.082 V56=±0»".613 

Fifthly, the effect of contact-errors, which include effect of instability of apparatus during 

measure as due to wind, to yielding of ground, or elasticity of the same, and to other minor causes. 

The value of a contact-error was determined at Bodies Island ± ©"".OlO; hence effect on base, 

± 0.010 Vi657 = ± 0»'"'.395 
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Combining the above five principal errors b; extractiog the square root of the sum of their 
Bfiaares, we find — 

Probable error of the first measure ±26™°.43 

Probable error of the second measure ± 26™".30 

Probable error of the third measure ±20™°.79 

Expressed in terms of the length of the base, these errors are sjVjTffi tssutui *'"' Tt^ioa' "*arly, 
of tbe whole length. Tliose fractions compare directly with the probable errors similarly expressed 
at the other base-lines, measured with tbe same apparatus, viz: 

Dauphin Island, 18i7 ". iti^irea 

Bodies Island, 1848 tiXjit 

Edisto Island, 1850 Wffifo 

Key Biscayoe, 1855 TriVinr 

Cape Sable, 1855 ; tif^bu 

Epping Plains, 1857 ^^^ 

Peach Tree Eidge, 1872 and 1873 sn'fffs 

from throe measures. 

The somewhat inferior accuracy reached in tbe first and second measures, when compare<l with 
ttio accuracy of the older base-lines, may be mainly attributed to deterioratiou in the apparatus 
from wear. Tlie comparatively greater accuracy reached in tlie third measure is due to tbe com. 
parisons having been made in glycerine iuHtcad of those taken in air. The final accuracy, the 
greatest reached in any of our base-lines, is of conrse due to the fact that three measures were 
made, which is believed to be uuequaled in the history of geodesic operatious. 

If we attempt to deduce a probable error of the base from tbe differences of each measured 
part compared with its mean, which would include all errors except those arising from the uncer- 
tainty of the standard, we should find, after allowing for tbe latter, the probable errors ±2™°'.60, 
±2"". 93, and ±1™°'.10, respectively, for the three measures. These errors are much smaller than 
those deduced above; but there can be no <jueation as to which set of values should be retained. 
lu tbe first place, it is a precarious proceediug to deduce probable errors from three separate (and 
not iodependeut) measures; secondly, the possibility of an accumulation of errors of kuowu indi- 
vidual magnitude can nob be ignored. That tbe probable errors last made out should be smaller 
than those first made out is rather fortuitous, yet satisfactory in itself. In conformity with our 
deductions for probable error of the older base-lines, we have : — 

Length of base, first measure : 9338".4S80 ± 0-.(i'26i 

Length of base, second measure 9338'°.4802 ± 0".U2ti3 

Length of base, third measure 9338'°.4715 ± 0".02y8 

Cousideriug that these are so-called " entangled measures"— that is, they and their probable 
errors are not independent — we have weighted mean of the first and second measures, 9338".4S4I 
± 0".0263, and the combination, by weights, of this with the last measure, 9338" .4763 ± 0".0166, 
which latter value is proposed for adoption as tbe final length assignable to the Atlanta base. 

We have also the separate parts, using weights as above, — 

Southwest base to middle base. 4512'°.4160 

Jdddle base to northeast base 4820" .0303 

The logarithms of these lengths, together with their probable errors, are as follows : — 

log whole base 3.9702760 214± 0.000000T 729 

log first part -. 3.0544120 10 

log second part 3.0835900 47 

which logarithms should be osed in tbe computations for a<\justinent of the triangnlation. 
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Description of the eompensation bnseapparatua of the United States Coast Hurvey. — By Lieut. E. B. 

Hunt, U. 8. A., Assistant in the United States Coast Sitreeg. — ( With Sketch No. 18.) 

[BepriDt from Appaodix No. 3o, Coast Survey ilepurt fur 1^4, pp. '103 to 'IDS.] 

The main esHentials for a base-mensuriag apparatus aru embraced in tUe following general 
conditions : 

I. The extreme points of the apparatus used as nu'asiiring-limits must, under all circnnistauces 
of ot>eratton, remain at an invariable distance from each other, or tbe corrections for variations in 
this distance must be capable of easy and accurate determination. 

II. Tbe distance between the ueasaring-limits must be compared with the standard unit of 
length to the last degree of attainable accuracy, and its precise length so determined. 

III. In tbe apparatus, tbe necessary piirta and constructions for its easy and safe transporta- 
tion, firm support, accurate contacts or coincidences, for slope-measurements, and also all requisite 
auxiliaries to tbe several adjustment- man ipulations, must be so provided and combined as to give 
the whole a union of portability, convenience, and delicacy. 

The Coast Survey apparatus, as it now stands, was devised with special regard to all the 
conditions for extreme accuracy and convenience in the field. Some slight modifications, indicated 
by experience in ita nse during the measurement of throe base-lines, have since been embodied ; 
but, in tbe main, the apparatus remains unaltered from tbe plans devised by Professor Ba«be io 
1845, and executed, under his direction, in 1815 and 1846, by Mr. William WUrdemann, then 
mechanician of the Coast Survey, to whom many of the details of arrangement are due. It may 
here be stated that the experience of three base-line measurements with this apparatus has fully 
shown it to be a highly satisfactory solution of the problem proposed, and it has been found to 
excel alike in accuracy, economy, and facility of nse. 

A base-line being duly reconnoitered, opened, and graded, and monuments being fixed for tbe 
I>ermanent preservation of its extremities, or the base station-points, the measurement proper 
proceeds. The apparatus sent to the field for this purpose, when a primary base is to be finally 
measured, consists of tbe following parts: 1. Two' measuring-tubes, exactly alike, each being 
packed for transportation in a wooden box. 2. Six trestles for supporting and adjusting the tubes, 
three being fore-trestles and three rear-trestles, each of which is packed for transportation in a 
three-sided wooden box. 3. Eight or more iron foot-plates, on which to support the trestles; and 
a wowlen frame ia afterward made, to serve as a guide in laying down the foot-plates. 4, Manipn- 
lating-handles for the ac^ustments; a theodolite for making the alignment, and for occasionally 
referring the tobe-eud to stakes driven for the parpoae; also some minor auxiliaries. 5. A standanl 
six-meter bar of irou, in its wooden case, arranged for comparisons, and a Saxtou's pyrometer, 
arranged for indicatiug minute variations in length. 

The measuring-tubes are carefully compared with tbe standard bar before beginning tbe 
measurement, and again after its completion, to make sure of the exact condition of tbe somewhat 
complex mechanism in the measuring-tubes. For these field-comparisons, the pyrometer ia sim. 
plified, by causing tlie bar or tube undergoing comparison to abut against the Bpherioal head of an 
arm, springing horizontally from the vertical axle, to which is attached the mirror for reflecting the 
remote arc-graduations into the telescope fixed on this arc. Variations or inequalities of the bars 
examined act on the arm, and thus turn the mirror, causing it to reflect tbe cori-esponding arc- 
reading into the telescope. A spring is so arranged as to make the arm-head press with a constant 
pressure against the bar-end. 

When the comparison with the standard is completed, the foot-plat«s are successively placed 
by the aid of tbe wooden spacing-frame, which gives an approximate distance and alignment. 
Four trestles are so placed and leveled on these plates that the three foot-screws of each rest in 
three radial grooves of the plates. The two tubes are then mounted on their trestles, and, the rear 
extremity having been adjusted vertically over the station-point, the fore-tube is then adjusted to 
make a contact with the rear-tube extremity by means of a level of contact. Both tubes have to 
be first aligned by tbe aid of a theodolite advanced some distance on the line or following the 
measurement, in the field of which two standing sights, one on each tube, are made to cover. The 
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placing ol' plates proceeds as fast as is nocessary for keeping work always provided for the tubes, 
and, the extra trestles beiog duly phiced and approximately adjusted, tbe rear-tube is carried 
forward in place and tbe adjustments executed. Thus the compoutDts of tbe apparatus are carried 
from rear to front in a detenuitied order; and the measuring operations consist in tbe preparation 
for, and execution of, those progressive transfers, iu effecting the more delicate adjustments, and 
in making a full record of all tbe essential circumstances, Toints marked on copper nails in tbe 
heads of well-driven stakes usually indicate temporarily tlie end of eacb day's work, and great caro 
is taken permanently to secure tbe precise extremity, or base-station point, from all disturbance. 

From this synopsis of the general chanicter anil mode of using tbe Coast Survey base-appa- 
ratus, a ready and intelligent transition to the details of its eomi>o»itiou and construction can now 
be made. While many minute arrangements aud parts of tbis apparatus must here be unnoticed, 
1 will endeavor to present a satisfa<;tory summary. • • • • • • • 

Tbe tube is a s[i!ir-sbaped doublo ciising. Fig. 1, designed especially to embrace and protect 
tlie trusses whicli support and still'tiii the system of bars on whicb the actual mcasnrement depends. 
Itfi length is nearly six meters, or about twenty feet. The length of any simple bar of iron, or olber 
metal, ia so much affected by variations of its temperature as to make it necessary, wliere such 
liars are used for base-measurements, constantly to observe and correct for tbe temperature; tbe 
formnla for correction being derived from previona experiments. But changes of temperature 
cannot, in this case, be exactly determined so its to know, at a giveu moment, the precise condition 
of tbe bar undergoing change ; lience the temperature-correction is always uncertain initsvalne, 
besides causing much extra labor in observing and reducing. This makes apparent the importance 
of an arrangement, the limiting points of wbicb will always be found at a constant distance apart, 
under all II eld circa mstances of temperature. No single nmterial can give tbis exemption from 
expansions and contractions. It is found, however, in a combination of two metals having differ- 
ent rates of expansion, and bence admitting a resort to tbe principle of compensation, illustrated 
in the gridiron or compensating clock-peudulum. 

This principle was independently applied to the construction of base-apparatus, composed of 
two bars, one of brass and one of iron, connected by a lever of compensation at their ends, first by 
Colonel Colby, iu tbe Ordnance Survey of Ireland in 1827 (see Captain Yollaud's Lougb Foyle 
Base, p. 10) ; and again by Mr. Bonlen, of Fall Kiver, in the Massachusetts Sarvey, during the 
winter of 1830. (See Palfrey's Tables, Survey of Mass., p. 1 ; Am. Phil. Trans., vol. is, p. 34; 
and N. Am. Kev., Oct., 181d, pp. 458-461.) Mr. Borden mn^Ie no jirovisiou for causing the two bars 
in bis apparatus to change their temperatures at the same rate, though bis tin tubular arrange- 
ment admirably checks the frequency and rapidity of such changes as in practice they nuist 
undergo. Colonel Colby attempted, by the aid of varnishes and lampblack coatings, as fixed by 
numerous experiments iu 1827, to make both bars maiutaia the same temperature during the 
changes of sarroundine beat. He made both bars of the same cross-section, and thought, by regu- 
lating the surface- radiation and absorption, to effect the required eqaalizatiou of rate for heating 
aud cooling. His method, though giving a good approximation, is radically fanlty in not taking 
the specific heats and conducting powers of the bars into tbe account. Tbe method first introduced 
and originated by Professor Bache is capable of insuring a very perfect equalization of temper- 
ature in tbe two bars. By iiutnerous experiments in 1S45 and 1840, be so arranged the cross-sec- 
ttoos of the bars as that, while tbe two have equal absorbing surface, their masses are inversely as 
their specific heats, allowance being made for their different condncting powers. Thus, while each 
receives the same accession of heat in a given time, the temperature of the two will continue equal, 
because, except for tbe conducting rates, tbeir masses are inversely as their specific heats. The 
same ramish on both surfaces gives them equal absorbent powers. The last minute adjustment of 
compensation was effected by making one surface slightly more absorbent than the other, as 
required by circumstances. Thus, as both bars vary essentially together, the point of compensa- 
tion is never shifted by their diverse actions under thermal variatioos. 

A bar of brass and a bar of iron, each less than six meters long, are supported parallel to each 
other, and, at one end, are so firmly connected together by means of an endblock, in which each 
bar is mortised and strongly screwed, as there to preserve an unalterable relation. The brass bar, 
which bas the largest cross-section, is snstaiaed on rollers mounted in SQSitending stirrups; and 
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the iron bar rests ou small rollers, which are fastened to tho iron bar, and rtiD on the brass ooe. 
iSupporting-Borews tbroagb the sides of the stirrups are adjiuted to sustain the bars in place, and 
also serve to rectify them. Tbua, while the two bars are relatively fixed at one end, they are else- 
where free to move, aud hence the entire expansions aud contractions are manifested at the free 
end. The medium of connection between the fre« ends of the two bara is the lever of compensation, 
which is joined to the lower or brass bar by a binge pin, around which it turns during changes of 
tenii>erature. A steel pliuie on the end of tlie iron bar abuts against an agate knife-edge on the 
inner side of the lever of compensation. Tliis lever terminates in a knife-edge, turned outward at 
such a distance from the center pin and the other knife-edge bearing, that the end edge will remain 
unmoved by equal changes of temperature in the two bars. The end edge presses against a steel 
face in a loop made in the sluJingrod. This rod slides in a frame fastened to the top of the iron 
bar, and passes through a spiral spring, which act^a with a constant force to press the loop against 
the knife-edge. The outer end of the slidingrod bears the limitiug agate plane. Thus the end 
agate is not affected in^position by tlie expansions of the brass and iron, acting as they do at pro- 
portional distances along the lever of compensation, measured from its sliding end bearing. The 
rates of expansion for iron and brass may safely be taken as uniform between the extreme expan- 
sions and contractions to which they are subject in practice, and the compensating adjustment once 
made is permanent. 

The stirrups snstainiug the rollers on which the brass bar runs are made fast to the main 
horizontal sheet of the iron supporting and stiffening work. Tliis consists of a horizontal and a 
vertical plate of boiler-iron, Joined along tho middle lino of the horizontal sheet by two anglo-iroas, 
all being permanently riveted. Circular openings are cut out from both plates to lighten them as 
mncb as practicable. A continuous iron tie-plate, turned np in a trongh-form, connects the bot- 
toms of all the stirrups. At the ends, stifieuing braces connect the two plates. 

We now pass from the compensating to the sector end of the tube, at which extremity are 
arranged the parts giving the readings, and for adjusting the contacts between successive tubes in 
measuring, thus'uiaking it the station of the principal observer. The sector end terminates in a 
tlidingrod, which slides through two upright bars, and at its outer end bears a blunt agate knife- 
edge, horizontally^ arranged, which in measuring is brought to abut with a unitbnn pressure 
against thejimiting agate plane of the compensating end of tho previous tube. At its inner end, 
this sliding-rod rests against a cylindrical surface on the upright lever of contact, so mounted as at 
its bottom to^turn^around a hinge-pin. At top, this lever rests agaiust a tongue, or drop-lever, 
descending'from the middle of the level of contact, which is mounted on trunnions.* The sliding- 
rod, when forced against the side of the lever of contact, presses its top against the tongue of the 
level, and thus turns the level by overcoming a preponderance of weight given to its farther end, 
to insure the coutact being always at a constant pressure between the agates, the same force being 
always required to bring^the bubble to the center. 

The sector is a solid metal plate, mounted with its center of motion iu the line of the sliding- 
rod, and having its arc graduated from a central zero to the limits of ascending and descending 
slopes on which the apparatus is to be used. A fixed vernier in contact with the arc gives the 
slope-readings. A long level and bubble-scale are so attached and adjusted to the face of the sec- 
tor-plate that the zeros of the level and of the limb correspond to the horizontal ix)sition of the 
whole tube. If, then, on slopes, the bubble be brought to the middle by raising or lowering the 
arc eud^of the sector (a movement made by a tangent-screw, whose milled head projects above the 
tin case of the tube), the vernier will give the slope at which the tube is inclined, and the sloping 
measure is readily reduced to the horizontal by means of a table prepared for the pnrpose. The 
level of contact and the lever of contact, with their appendages, are all mounted on the sector and 
partake of its motions. A knife-edge end of the sliding-rod presses on the cylindrical face of tfao 
contact-lever, this cylinder being concentric with the sector, and the sector can therefore be tnrned 
without deranging the contact In fact, the contacts are made with the sector-level horizoatal, 
thus insuring the accuracy of the con tact- pressure. The contact-lever is supported at bottom by 

* The device of the Jerel of contact is supposed to be doe to the eldetRepsold, who applied it first to the aouiparing- 
Bppantua used by Bes«el, ia coDstrncting the Prossian stondiudB of length. A dnplicftto of that comparator vaa pro- 
cured for the Coaat Survey, by F. R. Hassler, Superinteodent, in 1343. — [Note add ed in 1875.] 
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Wc> l>vaces dropping down from the sector-plute, aud a spting, acting on a pin in the lever, steadies 

' ft-^s^iaat an scyasting screv-end. A bracket from the sector-plate receives the trnnnions of the 

^t» t;ca.«<t-level. A small screw projects &om the end of the tube to clamp or set the lever and level 

"^ <2c»x=itact against a pin in the sector for secarity iu transportation. 

j '^^^bat is called the fine motion, required for adjusting the contacts between the successive tubesi 

t4**~«:»^aced by means of a compensating rod or tube, one end of which is attached to the truss- 

^^*** ^^ by a bracket over the rear trestle, and the other receives a screw terminating in a projecting 

(^"'^••S liead. This screw turns freely in a collar, bearing, by a projecting arm, agaiust the croas- 

y^jT^ "^■^^faich joins the main brass and iron bars, and its nut ia in the end of the compensation -rod, 

^\ - *- ■Earning the screw in one direction, the bars are pushed forward, and the opposite turning per- 

v^^* -^ spiral spring, arranged for the purpose, to push back the system of bars, which slides through 

ji ^ ** X^porta. Thus the contact is made by tnrning the screw until the contact-level is horizontal. 

ju^ ^^ouipensating-rod is composed of several concentric tubes, alternately of brass and iron, 

w ^^ ^^zed oue within the other, and fastened at opposite ends alternately. Thus, when a contact 

ffjj^ ^^^-^^-^Q made by the fine-motion screw, changes of temperature will not produce derangement, as 

r(^ _*^-^ be the case if this rod were not compensatiag. The arrangement permits the observer con- 

^^J*"*tly to work the fine- motion screw, and to observe its action on the contact-level. 

{gt ~-^^ %e apparatus thus described is inclosed in a double tin tubular case; diaphragms being adapted 

j^i^*^*^*. ^porting aud strengthening the whole. TLe air-cliamber between th6 two cases, 1^ inches 

WV:^ *-'■*. ia a great check on heat-variations. Three side-openings, with tin and glass doors in each 

sli.^1^^ » Yermil' observations of the parts aud of inserted thermometers. The ends are closed, only the 

^t:^^^ V^^ £-rod ends projecting at each extremity, exposing the agates. Brass gnard-tubesprotevt these, 

^^^ ~lEV>r transportation tin conical caps are screwed on the tube ends. The fine-motion screw, the 

"^^,^-^^^*-tangent screw, and the contact-lever-elamp screw project beyond the case. The tube ia 

^b ^^"^ed white, which, with the air-chamber and thorough compensation, effectually obviates all need 

**■ screen from the sunshine, which has usually been deemed requisite, 

^ *Xhe tube vests on a fore trestle and rear trestle, which are alike, except iu the heads. Each 

^^tle has three legs, composed of one iron cylinder moving in another by means of a rack, pinion, 

WfltV crank, so as to raise or sink the head-plate. The leveling aud finer adjustment are by means 

of a foot-screw iu each leg, by working which a circular level on the connecting-frame is adjusted. 

A large axis-screw, resting on the connecting-frame, and rising into a tubular nut, is turned by 

beveled pinions worked by a crank, and thus raises or lowers this tubular not and the cap-piece 

which it supports at top. The axis-screw, the leg-racks, and the foot-screws give three vertical 

movements in the trestle, by which its capacity for slope-measurements is much amplified. 

In the cap of the rear trestle, a lateral and a longitudinal motion are provided for, by meaus 
of two tablets arranged to slide, the upper one longitudiaally on the lower one, and the lower 
laterally on the bead-plate of the axis-screw tube. Long adjusting screw-handles extend to the 
observer's stand from these two plates and from the axis-ac^ew, enabling him to raise or lower, to 
- slide forward or back, to the right or the left, the rear end of the tube. The fore trestle is similar, 
except that its head is only arranged for a lateral movement, and a second observer makes its 
adjustments by a simple crank. 

Fonr men can carry a tube, by levers passed through staples in blocks strapped under the 
tubes. The principal observer and an assistant make the contacts and rectifications, the first 
assistant directs the forward tube, and another preserves the aligument with a theoilolite. A care- 
ful recorder notes down the observations, and an intelligent aid places the trestles and foot-platea. 
The labor of grading, especially in level sand-lines, is quite tritifng. 

The first base-line measured with the apparatus now described was the Danphine Island base, 
near Mobile, and about six and two-thirds miles long, which was measured by Professor Bache in 
1847. (Coast Survey Report, 1847, p. 39.) The party was on the ground six weeks, between April 
30 and Jane 12, though only 17 working-days were consumed in the final measuremeut. Tbe 
greatest day's work was 1S3 tabes, or near seven-tenths of a mile. From some remeasarements 
the greatest supposable error for the entire base was computed to bo less than six-tenths of an inch. 
The second base-measurement with this apparatus was also by Professor Bache in 1848 (Coast 
Survey Reports, 1848, p. 43, and 1849, p. 38), being the Bodies Island base, North Carolina, 
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aboat six and tbree-quorter miles long. Ten working-days were employed in tlie actual tneaBnre- 
ment, between tbe 4tli and 23d of November. The greatest day's work was 1,692 meters, or 1.06 
miles, in eight and a half hoars. Several partial remeasurements give the total probable error 
for the eutire base at less than one-tenth of an inch, and the greatest supposable error at leas than 
three-tenths of an inch. 

The only other base hitherto measured with these means is the Edisto Island base, South Oaro- 
liaa, which operation was conducted by Professor Bache, between the 3d and 18th of January, 1850 
(Coast Survey Report, 1850, p. 31) ; thirteen days being occupied in the actual measurement Its 
length is about six and two-thirds miles, and it was much more uneven than the previous base. The 
greatest day's work was 1,122 meters, or about three-fourths of a mile. A |>artial remeasurement 
gave one- tenth of an inch as ttie probable accidental error of measurement for the whole bjiso. 

It will be abundantly evident, on examining the results of other modes of measurement, that 
tbe Const Survey apparatus ia a superior combioation of the requisite elements for snch operations, 
giving a gain in accuracy, rapidity, and economy of use over its predecessors. The multiplication 
of bases is no longer a source of sacb formidable expenditures of time and money ; hence geodetic 
operations are much facilitated and benefited by this fundamental improvement in the iustriiments 
employed. The more perfect compeusatton from regulating the masses of tbe bars, the application 
of the priuciple of eoutact-indication by the level, the stiffness of the support for the bar-system, 
the sector for slopc-measnremeuts, and the trestles, combining such a variety of movement with 
very great Unnness — these features all attest the thorough study of the problem, which was made 
by Professor Bacbe, preparatory to calling forth the peculiar skill of Mr. Wiirdemann. Bessol's 
coiitacMevcI, before employe<l in the comparison of standards, has tbe same readily available 
accuracy in this apparatus, aud should supersede the compariug-microscope entirely for final meas- 
urements. For field -com pari sons with standards, tbe peculiarly elegant principle of Saxton's 
pyrometer is even better than the contact-level. 

Whateverimprovements may still need to be made in base-measuring apparatus, this imimrtant 
point is DOW reactieil : that the bases are measured at once with au accuracy far exceeding that of 
the angular measures given by any practicable number of repetitious on portable angle-in strumeuts, 
and of the same order with the comparisons between the actual standards and tlieir copies used in 
the measurements. 



SUPPLEMENT. 

Up to 1874, the indications of tbe thermometers within the tubes have been taken as the means 
for applying any residual correction for want of perfect compensation which might be shown to be 
requisite. While this correction is only of very small amount, and affects the length of a base only 
so far as the mean temperature during the measurement of a base-line is different from that at 
which the apparatus has been compared with the standard bar, it is, uevertbeless, subject to the 
uncertainty arising from the fact that those thermometers do uoc show the actual temperature of 
the compensating bars, except when the temperature has been stationary for some time. In order 
to obviate this sonrce of error, an arrangement has been designetl and adapted to the apparatus 
by Assistant J. E. Hilgard, by which the difi'erence in the length of the two bars may be read on 
a scale attached to the iron bar by means of a veruier fixed to the brass bar, forming a "Borda 
thermometer", as shown in Fig. 3. The scale is divided to half- millimeters, of which the vernier 
indicates the fiftieth part, so that, by means of a long-focus microscope, the difference may be read 
to the hundredth part of a millimeter without opening tbe case. Since the compensation can 
readily be made correct to within its thirtieth part, it is evident that the true length of the com- 
l>ound bars may be inferred at any time from the indicatioDS of the scale-reading, with an uncer- 
tainty no greater than the thousandth part of a millimeter, or a micron, as that value is now called. 
In making this correction, no reference to the thermometers is necessary , as the length is directly 
derived from the scale-readings. lu the comparisons of the compensating measuring bars with the 
six-meter standard, the latter is immersed in glycerine, and its temperature and inferred length 
are very closely indicated by the thermometers distributed along its entire length, nearly in con- 
tact with it, and of course equally immersed in the liquid. 
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APPENDIX No. 13. 

NOTE ON INTERVISIBILITY OP STATIONS. 

1. Jiet h, be tfae height in feet; 

d, the distance of visibility to the liorizou in miles, or 5,280 feet; and 
r, the average radins of curvature of the earth, say 20,890,000 feet: 
taking the distance as the cbonl, the height as the veraed-sine (the angles being small,) we have — 

h:d==d:2r 
which gives — 

A = 0.5300 d^ 
This is to bo increased by its -jL part to allow for ordinary refraction, ftnd we get— 
A = y"jd' and d^^Vh 

2. If we desire to know the height at which a line of sight will pass above the horizon, we 
will first seek the distance to the tangent-point, as follows: call a: the height above the tangent 




parallel to the line of sight; d, the distance from the lower station to the tangent-point; D, the 
whole distance between the stations j ft, ff, their heights : then 



/f-A = 






31 

'JJJd)' 



-_V- {S- 

•2 1) 



Thus if h=^ 000 feet 
S= 3600 feet 
J>= 80 miles 
x = h-,\d' 
then — 

d=10 miles, a; = 844 feet 

3. If we now wish to know at what height the line of sight passes over a given point iu its 
course, we have only to compute the height of visibility for the distance from the tangeut-point, 
and add the height x, by which the line passes above the latter. For a point F, distant ten miles 
from H, we shall have the distance from the tangent-point = 60 miles, the height of visibility = 
2025 feet, to which is added 8ti feet for the elevation at which the line of sight from Stoh passes 
at P, or 2869 feet. 

4, The co-efBcient of refraction which enters into the rule A = ,*g tP above given is rather low, 
corresponding to w = 0.0C13, and is therefore on the safe side for presumed intervisibility. The 
eipression A = « d', corresponding to m = 0.0781, will more correctly represent the actaal visibili- 
ties in regions bordering on tho ocean. 

For d^50 miles, we have — 
A = i»jd' = 140Cfeet 
A= 4 d' = 1429 feet 

J. K. niU^AUD. 



H. Ex. 133- 
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APPENDIX No. 14. 

A LIST OP STARS FOR OBSERVATIONS OP LATITUDE. 

It has been the cnstoui heretofore in the Coast Snrrey to select from the British Association's 
Catalogue the pairs of stars suitable for the iletermination of latitade, by the method of observing 
equal meridian zenith-distances with the zenith-telescope. The numbers of tha stars so selected 
for observation at any station were sent to the OEBce, where the mean declinations for the year of 
observation were obtained by reference to all recent catalogues of precision, comprising the several 
Greenwich Catalogues, the Washington Observations, the Radclifie and Armagh, and, where these 
failed, the Rumker Catalogue. Por stars not found in at least two of these catalogues, and those 
which esfaibited large discrepancies in position, express observations were made, by request, at the 
observatories at Washington and Cambridge. 

This practice of deducing the declinations of stars from observations made with different cir- 
cles and nnder varied circumstances has led to a great degree of precision in the assumed declina- 
tions. The stars nsed |in the method of egnal zenith-distances comprise those down ta the sixth 
magnitude, most of which have not been the object of precise determination as standard stars. 
Still we find that the probable error of the declination of a star derived in the manner above 
mentioned does not exceed ± 0".3. And the probable error of one observation with the iustraments 
used being between 0".3 and 0".5, the observation of sixteen pairs of stars on four nights never 
fails to reduce the probable error of the latitade below 0".l. 

The British Association's Catalogue is now very difficult to obtain, and its constants have be- 
come obsolete by lapse of time. The continued demand on the OfBce for copies which could not be 
procured led to the preparation of the catalogue given below, which is intended to replace it as a 
list of stars available for the observation of latitude by the zenith-telc^cope in the limics of the 
Uniled States. Thatli^, giving the right ascensions only to the nearest tenth of a minute in time, 
and the decliuations to the nearest minute of arc, for the epoch 1880, is intended to serve merely 
for the selection of stars for the observation of latitade. Tbey compri»ie all the stars that are found 
in the " Bonner Verzeidtniss,^ or Sordliche Durchmusierung of Argelander, included between 88° 40' 
north and 1° 48' south declination, and to his 5.0 degree of magnitude inclusive. The list was 
selected under the direction of Assistant C. S. Feirce, and their places computed for the epoch of 
1880 with safflcient accuracy for the purposes above stated. 

The magnitudes have been reduced to a scale of "equable distribution," according to the 
method explained in Mr. Peiree's Photometric Researches in the Annals of the Harvard College 
Observatory. It is the intention of the Coast Survey Office to rcpiint at an early day this list of 
stars, with their accurate positions in declination and right ascension as far as ascertaioablo. The 
Catalogue of Heis having been thoroughly compared in the preparation of this list, numerous errata 
have been discovered in the same, which are here given as a supplement. 

The numbers of those stars which are contained in the British Association's Catalogue are given 
in the second column of the list: the third column gives the usual designation by constellations. 
Other references are given in the last column ; the following abbreviations being used : 

ABBREVIATIONS. 

A, Oe. Argelander Oeltsen, Wien, 1851-52, 

B. Argelander, Bonn, 18C1-63. 

J), M. Durchmnsternng. 

F. Bradley's, Bessel, 1818. 

L. L. Delalande, Baily, 1847. 

P. Piazzi, 1814. 

Rad. Radeliffe, 1860. 

Ru. Rumker, 184X 

S. Struve, 1852. 

W. Weisse, 186.1. 

W*. Weisse, 1842. 
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APPENDIX No. 15. 

ERRATA IN THE HEIS CATALOGUE OF STARS. 

Page viii, note. For fl=3(P 27' rend d=3l° 27'. 

Page xii, line 2. For sexta read septima. 

Page xii, line 5. Sentence inserted in Heis's Corrigendn. 

Corrigenda, first page, fifth Hue from bottom, for " b loco b^ " read " dele b' ". 

Sitme page, fourth line from bottom, for " dele 6* " read " 6 loco fc' ". 

Second page of Corrigenda, fonrth line from bottom, for " dele g^ " read " g' loco g ". 

Same page, third line from bottom, for " g loco (^ " read " dele ^ ". 

Page 1, No. 14. For B. A. C. read R. 

Page 1, No. 16. Dele asterisk. 

Page 1, No. 20. 4966 B. A. O. =3 Urs. Min. 

Page 3. No. 4. Add an asterisk. 

Page 3, No. S. This is 2 Draconia. 

Page 3, No. 13. Dele second line. 

Page 3, No. 10. For 4122 B. A. C. read 4112 B. A. U. 

Page 3, No. 29. For 2983 R. read 2985 R., and change the place to li. A. 197o 7', DecI.+6So 3'. 

Page 4, No. 37. For 26209 read { +^° Jg^ g [ . 

Page 4, No. 46. This is 294 of Struve'a second catalogne. 

Page 7, No. 142. Dele asterisk. 

Page 7, No. 161. Dele 18. 

Page 9, No. 210. =7187 B. A. C. 

Page 9, No. 220. =7299 It. A. C. 

I'age 10, No. 33. =iW. 

Pago 11, No. 40. The places should be — 

A. E. Decl. 

3220 52' +66° 5' 

322° 54' +66° 8' 

Page 11, No. 51. =12836. 

Page 11, No. 52. Strike out this star, which is Heis 196 Cy gni. 
Page 11, note. For " min. 5™" read " min. 6".5". 
Page 12, No. 76. =7799 B. A. C. 
Page 12, No. 78. =2 2903. 

Page 12. No. 88. For 7799 a A. 0. read 7871 B. A. C. 
Page 13, No. 99. Dele +67© 48'. This ia S 2947. 
Page 13, No. 101. =^2950. 
Page 13, No. 131. For B. A. C. read K. 
Page 15, No. 19. =2:3049. 

Page 16, Ko. 35. Transpose the designations of the two star.'^. 
Page 16, No. 40. =10 Cassiopeae. 

Page 16, No. 46. Shoald be 175 B. A. C, R. A. 8° 22', Decl. +G50 20'. 
Page 17, No. SO. =35 CaasiopeiB. 
Page 18, No. 09. Dele asterisk. 
Page 18, No. 120. =1302. 
Page 19, No. 9. =g. 
Page 19, No. 20. =£26$. 
Page 19, No. 21. =2279. 
Page 20, No. 61. For B. A. 0. read K. 



y Google 



176 EEPORT OF THE SUPEEINTENDENT OF 

Page 21, No. 80. Should be D. M. + 46° 762, A. R. 40° 53', Decl. 46° 27'. 

Page 21, No. 94. =38 Peraei. 

Page 22, No. 108. Should read 1219 B. A. C. 

Page 22, No. 109. Should read 1228 B. A. C. 

Page 22, No. 115. Should read 73'. 

Page 23, No. 9. For 1415 B. A. C. read 393G A. Oe. 

Page 23, No. 19. Should read D. M. +8° 286, A. B. 54© 22', Decl. + 68© 3'. 

Page 24, No. 20. Should read 68° 310 B., A. H. 58° 35',+CSo 8'. 

Page 25, No. 50. =8 Cameloparilalis. 

Page 25, No. 77. =18 Camelopardalis. 

Page 25, No. 70. =19 Camelopardalia. 

Page 26, No. 114. For 2650 B. A. 0. read 2059 It. 

Page 26, No. 115. Should read 2G50 B. A. C. 

Page 26, No. 117. For 2092 B. read 2722 B. A. 0. 

Page 28, No. 23. Dele 475'. 

Page 28, No. 32. Should be 44434 L. L., A. E. 339° 12', Decl. +46^ 24'. 

Page 30, No. 61. =2732 B. A. C. 

Page 30, No. 5fi. =30 Lyocis. 

Page 31, No. 65. Add an asterisk, and for 33 read 32. 

Page 31, No. 67. Dele asterisk. This is 33 Lyncis. 

Page 31, No. Insert as No. 3SJ", D. M. 47° 1660, mag. 6.7. 

Page 34, No. 66. Ueis has this star ou maps III and IV. 

Page 34, No. 06. =521=. 

Page 34, No. 80. Should be 2469 U., A. B. 152° 0', Decl. 42o 10'. 

Page 35, No. 115. Dele asterisk, and for 40 read 40. 

Page 35, No. 123. For B. A. C. read R., both lines. 

Page 36, No. 143. Should be 3904 B. A. C. 

Page 37, No. 177. Dele 241'. 

Page 38, No. 200. =4300 B. A. C. 

Page 38, No. 208. =4392 B. A. C. 

Page 40, No. 43. 15 Can. Ven. =4408 B. A. C. ; 17 Can. Ven. =4415 B. A. C. 

Page 40, No. 45. =261'. 

Page 40, No. 57. Dele 260*. 

Page40, No. 61. =269'. 

Page 41, Nos. 81 and 82. Brace the star identilled with 82 as a part of 81, aud iiisert for S2, 
4632 B. A. 0., A. R. 206o 21', Decl. + 35° 10*. 

Page 42, No. 25. =500^. 

Page 43, No. 42. =8345 B. A. 0. 

Page 43, No, 61. =20 Androm. =5'. 

Page 14, No. 86. =178 B. A. 0. 

Page 44, No. 87. =184 B. A. C. 

Page 44, No. 101. =515'. 

Page 45, No. 108. =^108. 

Page 46. All the stars of Equuleus, except 10, are wrongly identifled. They should be as fol- 
lows: 

1. =7256 B. A. C. Q _ i 41136 L. L. 1 

2. =7276 B. A. C. " * 41147 L. L. J 

3. =7302 B. A. C. 1 1. =7372 B. A. 0. 

4. =40806 li. L. 12. =7380 B. A. 0. 

5. =7318 B. A. C. 13. =7405 B. A. C. 

6. =7324 B. A. 0. 14. =41533 L. L. 

7. =201" 484 P. j5, =7421 B. A. C. 

8. K7350 B. A. C. 16. =41615 L. L. 
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Page 47, No. 7. For W read W". 

Page 47, No. 11. For W read W. 

Page 47, No. 17. =7528 B. A. C. 

Page 47, No. 22. For W read W. 

Page 47, No. 26. For W read W. 

Page 47, No. 28. For W read W. 

Page 48, No. 38. For W read W'. 

Page 48, No. 54. For W read W. 

Page 48, No. 55. Add «. For 28 read 29. 

Page 48, No. 56. Add 28. 

Page 48, No. 62. For W read W. 

Page 49, No. 64. For W read \V*. 

Page 49, No. 05. For W read W. 

Page 49, No. 83. For W read W. 

Page 49, No. 84. For W read W. 

Page 49, No. 85. For W read W. 

Page 49, No. 89. For W read W'. 

Page 49, No. 90. For W read W. 

Page 64, No. 71. =299 B. A. C. 

Page 64, No. 77. =321 B, A. C. 

Page 66, No. 12. Add 5. 

Page 58, No. 42. =834 B. A. C. 

Page 69, No. 54. losert before 54: 51(["=45 Arietis=901 B. A. C, AU. 41° 55', Decl. +77° 
44'. Also, chaoge 54 to 54&, and dele first line. 

Page 60, No. 6. Under 70° 27', in column Alt., place 70° W, and braco. Uoder +45° 41', in 
column Decl., place +45° 36'. and brace. 

Page 61, No. 48. Above 5'' 702 W place 5'' 691 W,aud brace. 

Page 61, No. 48. Above 81° 4' place 81° 0'. Above +32^ 35' place +32° 42', and brace. 

Page 61, No. 56. For +34° IS' read 54° 18'. 

Page 62, No. 50. Over 10569 L. L. write 10533 L. L. ; under same write 10560. L. L., and brace. 
Over 82° 30' write 82° 17'; under same write 37"^ 54', aud brace. 

Page 62, No. 72. For 1857 B. A. C. read 1850 B. A. C. 

Page 62, No. 75. =1875 B. A. C. 

Page 62, No. 83. For +48° 51' read +48° 57'. 

Page 65, No. 36. For 1182 B. A. C. read 1177 B. A. C. ; and lor 55° 7' read 55o 9'. 

Page 66, No. 59. For A^ read A. 

Page 66, No. 61. Dele A'. 

Page 67, No. 89. For 4" 311 W read 1342 B. A. O. 

Page 67, No. 91. For 3» read S. 

Page 67, No. 93. For 1342 B. A. C. read 4I' 311 W. 

Page 67, No. 94. Dele a". 

Page 67, No. 99. Dele e: 

P^e 67, No. 100. Dele v\ 

Page 63, No. 101. For e* read c. 

Page 68, No. 130. For c' read c. 

Page 69, No. 134. Dele «>. 

Page 70, No. 165. For 6'' 606 W read 1734 B.A.C.; forSO© 13' read81o 16'j and for +18° 15' 
read +18° 26'. 

Page 70, No. 176. =1793 B. A. 0. 

Page 71, No. 33. Under 39 write 40; under 2275 B. A. C. write 2278 B. A. C; for 102° 38' 
read 102° 28*, and under it 102° 38' ; for +26o 6' read 20= 10', and under it write 26^' 6', and brace. 

Page 71, No. 38. For «.' read a.. 

Page 72, No. 45. Dele <«•. 

Page 72, No. 70. Dele h\ 
H. Ex, 133 23 
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Page 74, No. 16. Dele S\ 

Page 75, No. 2S. For 2C47 read 263C. 

Page 75, No. 33. lu column Dupl. Str. write 1188. 

Page 75, No. 35. For 15067 L. L. read 2647 B. A. C. 

Page 75, No. 35. For 118= 30' reiid 117° 21'; for +9° 18* read +9° 2'. 

Page 75, No. 30. =2073 B. A. 0. 

Page 75, No. 37. For flo I860 B read 15667 ; for 199° 9' read 118° SC ; for + 9° 41' read 9° 18'. 

Page 75, No. 12. Dele /i'. 

Page 75, No, 13. For f" read it. 

Page 7<i, No. 47. For 127° 59' read 128© 2'. 

Page 77, No. 57. =2991 B. A. C. 

Page 77, No. 66. Dele a'. 

Page 77, No. 74. For a' read a. 

Page 78, No. 8. For + 23° 34' read + 23° 36'. 

Page 79, No. 27. For 9" 809 W read 9" 780 W; for 144° 27' read Uio 6'; for +19° 21' 
read 19° 32'. * 

Page 79, No. 32. Add 20. 

Page 80, No. 06. Add 42. 

Page 83, No. 161. For 177-^ 32' read 177° 34'. 

Page 84, No. 1. Dele 1596. 

Page 84, No. 2. In columa Dapl. Str. place 1596. 

Page 84, No. 13. Add { j* * 

Page 85, No. 14. =4152 B. A. C. 

Page 85, No. 37. For 4232 B. A. G. read 12" 757 W. 

Page 87, No. 1. For +13o Ify read +13o le*. 

Page 88, No. 28. For 14° 271 B. read 14° 2718 B. 

Page 90, No. 102. In colninn Dapl. Str. place 28.^. 

Page 90, No. 103. In columa Dupl. Str. place 289*. 

Page 91, No. 135. =5084 B. A. 0. 

Page 93, No. 9. Dele 10. 

Page 93, No. 15. Add 14. 

Page 93, No. 39. Add 34. 

Page 94, No. 4S. After 10'' 147 P. write 5504 B. A. 0., and after 16" 149 P. write 6682 B. A. O. 

Page 94, No. 63. =5647 B. A. C. 

Page 94, No. 69. Dele 49. 

Page 96, No. 108. For 228' read 328'. 

Page 90, No. 110. For 31545 read 31544. 

Page 90, No. 117. For a, read W. 

Page 98, No. 192. For 6154 read 6151, and write uuder it 6152 B. A. C, and brace. 

I'age 98, No. 197. In column Dupl. Str. place 344*. 

Page 101, No. 33. =6455 B. A. C. 

Page 101, Nb. 35. Jn column Dupl. Str. place 525*. 

Page 103, No. 41. Iq column Dupl. Str. place 290*. 

Page 104, No. 70. In column Flamst. place 30 opposite 6962, and 31 opposite 6965, and dele 
bracket. 

Page 105, No. 92. Add 43'. 

Page 105, No. 98. For 7091 read 7085. 

Page 105, No. 100. For 7085 read 7091. 

Pago 107, No. 159, In column Litt. Bay. al. place A. 

Page 107, No. 161. Dele A. 

Page 107, No. 179. =7889 B. A. C. 

Page 113, No. 24. Add 14. 

Page-113, No. 29. In column Litt. Bay. al. place y'. 

Page 117, No. 156. Add 93. 
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Page 118, Ho. 25. For 997 B. A. C. read 59255 L. h. 

Page 118, Ko. 27. For 1013 read 997. 

Page 118, No. 29. =1013 B. A. C. 

Page 125, No. 120. Add 68. 

Page 127, No. 18. =2070 B. A. C. 

Page 127, No, 19. For 2070 B. A. C. read 12278 L. L. At bottom of yage read 1808 for 185C. 

Page 128, No. 7C. Add 24. In colamn Bapl. Str. place 169*. 

Page 128, No. 77. Dele 24. 

Page 129, No. 105. For 16559 L. L. read 2825 B. A. C. 

Page 132, No. 22. Add 6. 

Page 133, No. 35. Add 12. 

Page 134, No. 18. Add 1. 

Page 139, No. 90. Delei'. 

Page 139, No. 91. For i' read 1. 

Page 139, No. 113. Dele b'. 

Page 139, No. 115. For 6= read 6'. 

Page 140, No. 117. For x' read x- 

Page 140, No. 118. Dele /. 

Page 140, No. 143. Add 48. 

Page 141, No. 1. =3280 B. A. C. 

Page 141, No. 18. For 140© 9* read 149° 9'. 

Page 141, No. 19. =3449 B. A. C. Add 14. 

Page 142, No. 35. For 5^ read 10''. 

Page 143, No. 10. For ' read A'. 

Pag© 143, No. 21. For 503 M read 12" 40 W ; for 180° 45' read 180° 69'. 

Page 144, No. 38. =.-4230 B. A. C. 

Page 147, No. 136. =4006 B. A. C. 

Page 147, No. 157. For »' read ». 

Page 147, No. 159. Dele »*. 

Page 149, No. 27. =3995 B. A. C. 

Page 149, No. 33. For B' read W*. 

Page 152, No. 41. For B' read B. 

Page 154, No. 31. =5700 B. A. C. 

Page 154, No. 44. For e read e. 

Page 155, No. 66. For +13° 59' read 4-I30 55'. 

Page 155, No. 71. =5985 B. A. C. 

Page 150, No. 93. For 268© le* read 268° 21'. 

Page 158, No. 30. For «>> read u>. 

Page 158, No. 35. Dele a»\ 

Page 159, No. 50. =6679 B. A. C, 

Page 159, No. 64. Dele K. 

Page 161, No. 123. =7130 B. A. C. 

Page 1G2, No. 14. Dele S\ 

Page 162, No. 15. For f read f. 

Page 162, No. 35. Dele C 

Page 162, No. 36. Dele f . ' 

Page 162, No. 38. For C* read :. 

Page 163, No. 2». For v read y. 

Page 163, No. 4*. For S read p. 

Page 104, No. 28. For d read c*. 

Page 105, No. 12. =6161 B. A. C. 

Page 166, No. 28. =6343 B. A. 0; for -23° 38' read ~23o 31'. 

Page 166, No. 43. Dele V. 

Page 166, No. 44. For fi* read f . 
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Pago 167, No. 70. Dele A'. 

Pago 1G7, No. 71. For k] read A. 

Page 167, No. 76. Delo e'. 

Page 167, Ho. 77. For e* read e. 

Page 167, No. 89. Add 65. 

Page 168, No. 24. =7221 B. A. C; for -13° 4' read -13° Q'. 

Page 169, No. 37. For 314° 49' read 314° 54'; for -18° 1' read -18© 2'. 

Page 170, No. 7. =7242 B. A. C. 

Page 171, No. 42. =7672 B. A. C. 

Pag© 171, No. 47. Add 30. 

Pago 172, No. 66. For 7793 read 7804 ; for 334° 11' read 333° 59' j for 7° 68' read 7° 56'. 

Pago 172, No. 84. For «;' read g. 

Page 172, No. 85. Dele f. 

Page 173, No. 96. For —26'^ 56' read -25° 56'. 

Page 175, No. 15. For 7986 read 7987. 

Pages 176-177, CepbeuB. In column 6", for 39 read 38. 

Pages 176-177, Ura. Maj. In colamu G".!, for 100 read 101. 

Pages 176-177, Ariea. In column 2, place 1 ; in column 2™ .3, dele 1 ; in column 6", for 22 read 
23 ; in column Summa, fur 80 road 81. 

Pages 176-177, Oassiopefo. In columu o'°.4, for 5 read 4 ; and in column 6"*, for 24 read 25. 

Pages 176-177, Pegasus. In column 4°°, for 3 read 5; and in column 4™.5, ford road 3. 

Pages 178-170, Mediae. In column 2^, for 7 read 8 ; Id column O*", for 584 read 586 ; in column 
Summa, for 2184 read 2185. 

Pages 178-179, Omne& In column 2">, for 27 read 28; in column 6"*, for 1633 read 1634; in 
column Summa, for 5421 read 6422, 
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FROOBESS-KKBTOHES. 



I. 1. General progress. 

2. Section I, uortbern part 

3. Section I, Bonthern part 

4. Section II, Long Island Sound. 

5. Section II, Coast of- New Jersey. 

6. Section III, Chesapeake Bay and tribntaries. 

7. Section IT, Coast of Sforth Carolina and Pamplico Sonnd. 

8. Section V, Coast of Sontli Carolina and Georgia. 

9. Section VI, East Coast of Florida. 

10. Section VII, West Coast of Florida. 

11. Atlanta base-line and triangulation. 

12. Section YIII, Coast of Lonisiana, Mississippi, and Alabama. 

13. Section IX, Coast of Texas. 

14. Section X, Coast of California, soothem sheet. 

16. Section X, Coast of California, middle sheet. 
10. Section X, upper sheet, and XI, lower sheet. 

16 bis. Section XI, Coast of Washington Territory and Paget Sonnd. 

ILLU8TBATION8. 

17. Aleutian Islands. 

18. Base-apparatus. 
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